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T H E  BOTANY O F  T H E  ABOR EXPEDITION 

I. H. BTJRKILL, 

Director of Ga1.(2eas, Straits Settlements, for~ner ly  i n  the B otanic 
Slcrcey of Inclia. 

PART I. 

Introductory and a geucral view of the vegetatiou of the outer Abor Hills 
and of the Plain just under the liills. 

It fell to me, in the middle of the Hot Weather of 1911, when acting as 
Director of the Botanic Survey of India, during the leave of Colonel A. T. Gage, 
t o  propose to the Governillent of India that a botanist should be told of€ to  
accompany the Abor 'Expedition ; and to my gratification, after Colonel Gage's 
return, I wa.s sent.* 

On h!vember 15t11, 1911, I left Calcutta to join the 'force, only, when 
already so fa.r on the way as to be a t  Lumding, to receive a telegram postpon- 
ing the date for joining. To return was unreasonable, and therefore I con- 
tinued my journey, but first to Makum and then to Sadiya, instead of to  the 
ba,se camp a t  Kobo. From Sadiya I reported myself. After a few days 
a t  that outpost, ~vhich 1 had visited in August, 1909, I received instructions 
to proceed, and joined a t  Kobo on November 29th. 

I had with rile two plnnt-collectors, one Knlka Pershad Tewari of long 
experience in my office, the other a Nepali, nained Manbir. We remained 
with the expedition lultil March l l t h ,  1912. 

It was obvious, froin the time of illy joining, that wide explorations jVoldd 
not be possiblc : in fact, it mas always necessary for me to bring back mysclf 
and my gnarcl to one of the camps before nightfall. These camps lay in a, 

string from t h ~  Brahmaputra Rivcr a t  I<obo to the headquarters by the mouth 
of the Yamhung streain ; and a little off the line was tho post of Balek. I 
used all thc cainps, and once was able to remain for two nights in a camp 
under Pongging, so covcring rt section of ground from the middle of the Assam 
plain, through tho outer line of the Himalaya, and a short distance illto the 

* Ihr nn acronnt of the Expedition the reader may be referred to Angus Ha~uilto~r'a " In  
Al)or  .Tlln,eles " ( L o n d o ~ ~ ,  1012) and l o  A, ncatinck's Pap'r in tllc Ueographical Jonnlnl, XLI,  
1913, pp. 97-114. 
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second line of hills. Before the Abor expedition, the outer line (but never 
the inner lines) of the Assam Himalaya had been collected in ; this twice, once 
east and once west of the Abor hills. The collecting upon the east was done 
in 1836 by  William Griffith, who penetrated the Mishmi Hills over the spurs of 
the mountain of Leinphlanj. The collecting on the west was done by Colonel 
J. L. Lister upon the Daphla expedition in 1874. Griffith was a highly 
trained botanist who found pos t  interest in collecting with the idea of ascer- 
taining the variety of the plsnt world : but a diligent collector all the same. 
Lister collected to elucidate the nature of the plants of the Daphla hills. I, 
also, determined, from the conditions under which I was a t  work, to study 
above all the vegetation before me from the geographic standpoint, and 
to try to  read the influence of past and present climates on it. To do 
this i t  was necessary for me to endeavour not to overlook plants whether 
flowering or sterile, and to try to identify as much as possible of the flora ; 
consequently a t  times, and especially, when about to  be turned out of the 
hills, i t  was necessary to dry imperfect specimens, which have caused my 
list to contain a fair sprinkling of specifically undetermined plants. 

The plants low in the natural system of classification could be of but little 
use to me in my particular object, because their geographic distribution is 
yet so little known. I collected them as I was able, but did not devote as 
nlrich effort to the seeking of them as of the higher plants. Material of tall 
trees \%-as collected by the aid of a shot gun. An anaeroid barometer and a 
camera went with me everywhere ; and for a time I had n-et and dry bulb 
thcrnlometers in camp, though to little good effect. The altitudes obtained 
from my anaeroid readings were checlted as far as possible by reference to 
Captain G. F. T. Oakes of the Trjgonometrical Survey party. 

To obtain as many plants in flower as possible, I moved backnrards and 
forwarcls along the line, and I stationed my experienced collector about two 
marches behind me, that I might have a pair of eyes on the watch ior tha t  
which had not been in flower when I passed. Having a collector behind me 
gave also another advantage, for thereby there was an economy in transport, 
as it was easy to send to him down the line by the food-supply coolies half- 
dried plants for finishing ; but the carrying up the line of full supplies of drying 
paper over two marches that could he avoided, was a consideration. It 
was a t  all times necesflary to  keep the weight of the collectione down, and 
under these circumstances my Diary was made to serve as much as possible. 
It became a record of 8,000 observations supplementing the notes with the 
specimens. 

From the Officers of the force I always had the greatest consideration, 
end not a little help. I owed my first sight of the big flowers of the parasite, 
Sapria bengalensis. to Lieut. G. M. McClaverty ; my Abor tea to Capt. G. 
#. T. O a k e ~  ; the measurements of the largest trees to Colonel W. Bailey 
end Lieut. H. F. F. Mereh ; aconite roots to Lieut. McUlaverty ; eeverel 
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orchids to Major-General D. C. Macintyre, Captain Oakes, Colonel E. H. Sweet, 
Captain the Hon. M. decourry, Lieut. H. W. Andrews and Major E. H. S. 
,Cullen. 

The excellent postal arrangements of the Expedition enabled me to  send 
a certain amount of living material to Calcutta, whence most of i t  was redirected 
to the Lloyd Botanic Garden in Darjeeling. My collections of dried plants 
were, likewise, posted down to  the Royal Botanic Gardens, Calcutta, where 
Colonel Gage, Director of the Botanic Survey, told off an assistant, Mr. (now 
Prof.) S. Banerji, to make a preliminary examination of them. The Bryo- 
phyta were by him, in chief part,* picked out ; and with the ]rind help of Mr. 
G. R. Save~y the mosses were sent to Mr. H. N. Dixon, and the hepatics to 
Professor I?. Stephani. Tubes of Algae, which had been collected, were a t  
the same time sent $0 the late Professor G. S. West. These Algae have  bee^ 
worked out by Dr. Nellie Carter and will be enumerated in a paper by her 
in the Records of the Botnnicjl Sulvey of India. The present paper 
enumerates the rest of the collections. 

After the expedition was over, I mas obliged to take leave, and a t  the 
eollclusion of it proceeded, not to India, but to Singapore. Towards bhe 
-end of my leave, the collections which had been retained in Calcutta for the 
preliminary determinations, were sent to  England, but unfortunately arrived 
at Kew as I was sailing. However, Sir David Prain, Director of the Ropal 
Botanic Gardens, Kew, lrindly permitted Mr. (now Prof.) W. G. Craib, then 
Assistant for India a t  Kew, to take up the work of determining the undeter- 
mined plants and of verifyiug Prof. Banerji's determinations. As regards 
the first orders from Ranuuculaccae. Prof. Craib did so ; but when he left 
Kcw soon after, work on the collections ceased, and owing to  the Great War 
i t  became impossible to get other assistance, or in any way to proceed 1~11til 
I took leave again in 1919. Then I returned to the Royal Botanic Gardens, 
Calcutta, to verify myself, the bulk of Prof. Banerji's determinations, and 
in its unrivalled Indian Herbarimll to clraw together notes on the distrihu- 
tion, in India, of my species. After that, t,al;ing again to Kew what I could 
not cleterinine in Calcutta, for the second time I sought the help of Sir David 
Prain, and he very lti~ldly allowed Mr. S. T. Dunn, now the Assistant for Tndia 
a t  Kew, and Mr. C. H. Wright, a Principal Assistant, to work through illy 
difli~ult~ics. The result has been a series of descriptions of new species in 
the Kew Bnllctin. I had other help there also,-from Dr. 0. Stapf, the late 
Mr. J. R. Dnlmmond, the lat,e Mr. R. A. Rolfe, Mr. JV. B. Turrill, Miss D. K. 
Hllghe~ and Miss E. M. Wakcfield. To all thcsc, nailled above I tender my 
very best thanks, and in addition also to my wife for much help in various 
ways. 

* Mr. Dixon's paper in thc Records of the Uotanic Survey of India, V1, ~ p .  67-73, covers 
the first consignment of tho mosses ; the rcst of the mosses reached him only In 1919, and are 
for the first time enumerated below. 
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From what has been said i t  will be understood that I am responsible in 
the main for the determinnt.ions. 

The vernacular plant-names which I collected are not as well attested as  
I could wish. The reader, recollecting that for the first part of the Expedi- 
tion we were a t  mar with the Abors of the Minyong tribe, will understand 
that. there was no collecting of Abor names then. It was only towards t h e  
end nf my time in the Hills that I was able to  get any native names. 

For the same reason,-namely that we were a t  war-it was not easy to 
get fnll information about their cultivated plants. They had reaped every- 
thing of the Rain-crops that they could carry off before we appeared among 
their villages, and they had sown few Cold-weather crops. > 

It is now evident why it has taken eleven years to complete a report which 
ought to  have been ready in two. a 

In the report the lowest plants have been given the sequence of Engler's 
P'nzenfamilima, the ferns that of Beddome's Handbook of the Ferns of British 
Indi (~  and the Spern~atophyta that of Sir Joseph Hooker's Flora of British 
IndW. 

I am convinced that, in all scientific matters, the metric system should 
be used ; but as regards altitudes, thought is so natural in feet, and instru- 
ments of British make so invariably read in feet, that i t  is impossible t o  
get away from them ; and while giving in my enumeration and elsewhere 
measurements of parts of plants in metres, I have felt obliged to  give altitudes 
III fret ; but to be as consistent as possible, I have added the metric equivalent 
in each case. The altitudes I read to hundreds of feet only, and no reader 
would expect greater accuracy. In  recording the readings, to have omitted 
t.hc altitude in feet while converting i t  into the exact equivalent in metres, 
would have been to give the idea of a fictitious exactitude ; and on the other 
hand to have rounded off the altitude in metres would bave increased the 
inexactitude. No other course therefore w-as possible than to give both. 

I include Sadiya within the area of the report ; and doing so I call the 
area under discussion Abor-land, because Sadiya ancl the adjacent plains 
are added to the Abor  hill^. Seeing that the Miri~, who live in these plains 
are in all respecte, but situation, Abors, the adoption of the word " Abor-land " 
can be justified. 

The nrrture of the ccujrtry. 
A journey of great charm is that up the Brahmaputra in thk late rains. 

The full river iu brown, but its swirlr, and eddies compenactte for its colour ; 
and it carries the steamer so h i ~ h  that the pamenger is above the banks. These 
bank8 offer a succe~8ion of white or fawn-colour~d reed-beds ; trees fill the 
middle distance ; and the distant mountains, north and south, belted with 
rain clouds, limit the horizon with ultramarine. As the top of the valley is 
approached. t h e e  mountains riac nearer and close the way in front, rendering 
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what has been beautiful for the several days of approach, still more beautiful. 
The " khadar " or low flooded la,nd is now less in amount and the reed-beds 
narrower ; the " bhanga,r " or land which escapes annual flooding, is now 
wider, and with the change, there is greater space for the growth of trees, 
with the result that where man has not suppressed it, there is forest.. Some 
little way above Dibrugarh, the first stones are met, the river making a rapid 
over them. This spot, Silonimukh (that is stony river mouth! marks the 
commencement of the sill of the mountains. Some forty miles beyond is 
Sadiya. 

sadiya, for long the outpost of India to the north-east, lies nearly centrally 
in Bhe amphitheatre of mountains, very much a.mong great rivers, which 
roll down to it, attesting by their size the enormous rainfall of its neighbourhood. 
Sadiya is upon the sill of the mountains ; and the Brahmaputra passes over 
rapids below it for forty miles before it really leaves the sill. This sill is terai, 
though the word is not applied to it in common parlance in Assam. Terais 
are nlalarious bc1t.s where unorganised man competes against nature without 
succesfi ; though firmly established ltingdoms may establish outposts, and 
clear forests ; but when the power of those kingdoms is weakened and the 
outpost sta.nds unsupported the trees claim their own again. Instances can 
be found easily. Ma.ny centuries ago, the Hindu kingdoms of the Gangetic 
plain established Semraon in the terai oi the Nepal Himalaya, but i t  fell with 
their overthrow by the Mohaniedas invasion. Similarly, Kamartipur was 
established in the terai of the Sikkim Hima.laya (xide Journ. As. Soc. Bengal, 
N. S. XII, 1916, p. 269). Similarly, too, in the top of the Assam plains, either 
some Chutia kingdom of the valley lower down, or some power which came 
earlier, built Kundina or Bishmaknagar to  the north of Sadiya, and Sadiya 
seems to have risen after it. So long as these places flourished the land about 
them must have borne crops a.nd been maintained in an artificial state. But 
in the 13th century a Shen tribe, the Ahoms, broke into the valley from the 
east, a,nd in the 16th century, after much fighting in the immediate neigh- 
bourhood, dispossessed the Chutia,~ of Sadiya. That there should have been 
much fighting indicates a considerable population and skttled lands. Under 
the Ahoms, Sadiys slowly waned until in 1819 it was not rich enough to support 
one of thc garrisons that the invading Burmese quartered up and down the 
valley. 

Sndiya ha's not recovered by much since then. Though a t  the end of 
t,he eigllteenth century Ka.mptis, bringing improved agri'culture had settled, 
by pc.rmitssion, near i t  ; and though it became a British outpost in 1825, it 
has remained a village up against the forest, little influencing it, little repressing 
i t  ; 8-nd so long a time ha.s gone by since the land carried m y  heavy popula- 
tion th8.t tohe forest round it8 narrow stretch of artificial grass land, using s 
long familiar word, lnay he called in general virgin, or in a quite new expres- 
sion ma.y bc stated as a t  its climax. 
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What is true of the forest by Sadiya, is most true of the forest by Kobo. 
Hobo iies down etrearn from sediya, -an abandoned Miri village site, with a 
few signs of past cultivation. unbroken forest stretches from-it t o  the hills. 
This forest a t  Kobo and for a full march northwards grows upon loams ; for 
a second march to  the foot of the hills i t  grows upon gravels, the soil changing 
just as in the Nepal terai, which I described in the Records of the Botanic Survey, 
IV, No. 4, 1910, p. 67. 

Forest continues as far as I went into the Himalaya ; but the outer line 
of the hills drains oB enough moisture from the southern winds 
t o  make the vegetation behind Bapu different from that upon its southern 
face ; and i t  is evident that we can speak of two climates. Behind the outer 
line of the hills is the stronghold of the Abors ; they are best developed in 
the eecond line of hills, doubtless because the drier conditions there give them 
better health. Balek and Aieng, their villages on the edge of the Plains, 
are as Sadiya to the Chutias, outposts ; and the influence of man upon the 
forests about them is less than in the interior of the hills. The section then, 
that I deal with, is from the edge of the plains cultivation, through the sub- 
montane forest, and the forest exposed to the intensest rains, to  the Abor 
cultivation beyond, a section which I divide into four zones as follows :- 

Zone 4. North of the divide along the outer line of hills. 
Zone 3. South of the divide, the wettest hill faces. 
Zone 2. The submontane gravels. 
Zone 1. The loams of the centre of the plains. 

The zones 1, 2 and 3 are zones of increasing wetness. Kobo is 396 feet 
or 121 rn. above sea level, Pobamukh 373 feet or 114 m. and Sadiya 426 feet 
or 129 m. From this the ground rises about 200 feet or 61 m. to the foot of 
the hills. The outer line of hills rises in Bapu to 6,266 feet or 1,910 m. Fifteeh 
miles east of Rapu. h u t  unviaitcd. there are two peaks exceeding 10,000 feet 
and there are many more north of them over Damroh. One of these mas 
visited by an exploring party, and they brought back the information that 
the ~llmmit hears Conifers and Rhododendrons (vide the footnote below).* 

A Rhododendron wa8 f o ~ ~ n d  within the area nf my wanderings ; but if, 
ae !~nrnli~ed the Conifer of the peaks of 10,000 feet is an Abies, no such tree 
occurred within my area, nnd I did not reach the region of alpines a t  all. East 
of the 10,000 feet peaks which are 15 miles from Bapu, the outer line falls, 
but a t  35 miles from Bapu, again risea to  above 10,000 feet and continues 

* " I climbed a 10,000 ft. hill north of Demroli on which there was snow two t,o three feet 
deop. The snow commenced at 9,600 fect. From 9,000 feet to  the mow at 9,600 feet tIB treer 
wero stunted and covered with enormous quantities of moss ; they inclurlod rhododendrons, 
whioh continued praotically to the summit. From 9,500 to 10,000 feet thore were bamboos. 
At 10.000 feet conifers commenced. not. pines but cedars which were rather like deodars, they 
went tn the top, but were never very thick. The actual peak man covered only by Ringale 
(brandineria), but very thickly. I saw similar oedaru on the neighbouring hilla, but them 
reemn to be e very thin rtratum of t h m  wedged in  between the permanent snows and Ohm 
deciduons jungle." ( G .  F. T. Oakrs, in a letter dated 13th February 1912.) 
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high t o  about 50 miles from Bapu, where the mountain of Leinphlanj, sttain- 
ing 10,930 feet, stands over the very corner of the Assam Valley. On November 
15th, 1836, Griffith attempted to botanise to  its summit, but failed apparently 
by a considerable altitude, and no mounta,in tops of the Himalaya of Upper 
Assam exceeding Bapu have been botanised on yet. Prince Henry of Orleans 
in 1895 was in a region of pines upon the shoulders of Dapha-Bum on December 
5th, where there was then snow, but I believe he was unable to do any collect- 
ing a t  that stage of his adventurous journey. Dapha-Bum is east of Sadiya 
in the Singpho country. 

T h e  clilnnte of  Abcr-lqjlcl-a port 01 the nrcn ilc IllcEi7 of greatest hunzidit!~. 

The outer Abor hills are uniforinly humid and seasonally very wet ; how 
wet has not been measured, but  that this is as stated, is obvious from the 
large size of the channels of the rivers, which descend towards Sadiya, and 
carry much water during the rains, though the sources of many of them are 
not distant. Sadiya, froill the records of the thirty-eight years preceding 
1913, receives annually 103.1 inches of rain (that is 2629 mm.) with 130.6 

,rainy days.* The relative huinidity has not been recorded. I n  the months 
when least rain falls, early morning fogs indicate the air to be then saturat- 
ed. There are no dry months, but December has only .60 inches (15 111111.) 
of rain and less than two rainy days. July has 20-05 inches (509 mm.) of 
rain ; and is the wettest month by a little. 

The records of J~ihlugarh * may be used t o  suggest the relative 
hunliclit,~ of Sadiya, and are given in the follo~ving table :- 

Dibrugarh's rni~~inillnl reliltjive hnn.lidity is 86 ; and in Dr. Gilbert FVallter's 
tables every place in Tnclia wllcre observations have been taken, a t  one season 
or another, becomes drier than this except Sibsagar, Bishnath, Doom- 
Dooma, Dikom, Crolaghnt, Hailnkandi and Jorhat, which are in Assam, 

- 

.Jn~~n;bry . . . 
Ih~l~rllnrv . . . 
> ~ : L ~ , , I I .  . . . 
- 4 1 1 i i l  . . . . 
J I ; I S  . . . . 
J I I ~ I ,  . . . . 
dilly . . . . 
A I I S I I ~ ~  . . . 
S~pt1-11i l )~r  . . . 
nctollrr . . . 
X O V I * I ~ I I ~ P ~  , . . 
n~'ccn1lrrr . . . 
\Vllolr Trnr . . . 

S ~ i d i ! w .  

A ~ c r ; ~ c c  I hTil.of 

D i l r r ~ . ~ n r h  Ol~scr~~rc lor ,~~.  

f : l  

1.6!1 
2.K2 
11.48 

1 0 , 6 !  
11.:; 
13.;; 
20.0,i  
1 i . 1 0  
1 l . I l i  

.1.77 
(1.97 
Cl.ri0 
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and Dam-Dim, which is in the Eastern Duars of Bengal. Doom-Dooma, 
which lies south of Sadiya, exhibits a minimum average monthly humidity 
never below 92, and has 130 rainy days with 96.74 inches of rain (2457 mm.). 

Whatever the average humidity of Sadiya is, it is unlikely to be lower 
than that of Dibrugarh ; and it is reasonable to class the station along with 
those named above, as having the greatest and most uniform relative humi- 
dity within the whole of India and Burma. No hill-stations in India are 
quite ns uniform. 

The outer Abor hills are apparently still more humid than Sadiya. Over 
the months from June to October travel in them is extremely difficult. 
November and December bring a considerable number of fine days. January 
brings the rain upon which the Abors sow their early rice,'but i t  is not wholly 
wet ; February is wetter, and dull damp conditionspersist until May, when 
they lift a little and for a short time. But, as throughout the Himalaya, 
the rainfall appears to decrease rapidly as the mountains a,re penetrated, 
the valleys become pleesanter, though the peaks by riving above those on 
the outside catch the met winds and get the muffling of moss characteristic 
of such places. 

During the expedition. Captain J. O'Neil, I.M.S., kept weather and 
temperature records, which he put a t  my service. For the drier month 
he recorded :- 

Between November 26t.h anrl January 18th most of the records are for 
Janakmukh, a t  a little above 600 ft., where after sundown a draft of cold 
air sweeps on to the plainy, as it does out of the Teesta and other similar 
Himalayan valleyy. The river Dihang at Janakmukh on January 4t,h, 1912, 
had a temperature of 49°F. which mas approximately the minimi~m air tem- 
perature a t  that date.* 

For the short time at the end of the expedition, when I had wet and dry 
budb thermometers with me, I read them when~ver I ret,urxled to my shelter 
and also whenever I awoke in the night. By them on two days a t  the end 
of February, the humidity a t  Kobo was found to vary from 72 to saturation ; 

OriBth in Oktoher found the Lohit. near its exit from the M l s h r n i   hill^, constnntdy below 
the air temperature, but not r o  ito tributarier. (Jonrnsl I. p. 22.) 
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a t  Renging camp over two days from 83 to 97 ; and a t  Rotung camp over three 
days from 76 to saturation. On most days, in valley bottoms, the perspira- 
tion streams down the traveller's face upon any effort ; and the air seems to  
border on saturation. 

These valley bottoms are indeed steamy places, wherein the vegetation 
of the Abor Hills contends with overmuch moisture and with the inability 
to transpire. And this must particularly be so in what is here distinguished 
as Zone 3,-the hill faces of the outermost line of the Himalaya that oppose 
the humid wind hnd cause it to ascend and drop, in ascending, a large part 
of its moisture. 

The foliage throughout dbor-land with very 1.aI.e exceptions is that which 
charactcrises the rain-forest ; i t  distributes the rain over its surface, and is 
not waxy. 

SEASONAL DISTRIBI'TION OF TEMPER,ATFR.E. 

AVERAGE RIONTHLY hlAXIMA AND MINIMA TEMPERATURES. 

Dih~zbgarh and Lloom-Doomcr. Penang and  Singapore,  

fi ' I t  
5 % .  :* L ? &  
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It is convenient to  remark in pawing, a t  this yoint, that the climate of 
the Gypor Assam plain ss regards humidity, is that of Singapore. while as 
regards average ternperatare i t  is ahout 8 degrees (Fahrenheit) lower.* Latcr 
we shall have occasion to call Singapore a met trough and exactly the same 
applies to the top of Assam. Both places are the c.xtremes of very h ~ m i d  
areas, but RP the diagram of maxima and minima temperatures on page 9 
shows, Assam and Malaya seasonally are very unlike. We shall have 
need of this comparison later. 

It is to be noted a t  once that  these temperature curves for upper Assam 
are symmetrical with .July maxima like north temperate temperature ccrvcs 
and are quite unlike typical Indian temperature curves with earlier 
maxima, and ihree seasons pcr annnrn. 

T h e  Soils. 
I n  the immediate neighbourhoocl of the Brahmaputra, the forest gowp 

upon 3 conflision of old sand banks, ancl deposits of good soil, all the rivers' 
handiwork, which in local parlance is called the Khadar. 

IJnder the hills ore beds of gravel, which make a iorous soil, bearing 
a peculiar forest. In the outer hills. the Gondwana series exhibit sand- 
sroneq and shales ; and the results of the weathering of these are most diverse 
soils. Further back the Abor volcanic s6ries also weather diversely but with 
less of the extremes, for though there is sandstone (Kebang) there is very 
little however, and that merely as a parting here and there i~ the varied 
volcanic rocks ; and on the other hand there is very little of a rock that breaks 
down into a greasy clay (Babuk). There is so little of these extremes that 
no connection of species in the flora with either could be established within 
the duration of the expedition. 

The soils of the hillsides were observed sometimes more stony, and some- 
times less so. but nature is so buay that a great accumulation of humus over- 
lies everything. 

A Question of Nornenclnture irt Phyto-gergmphy. 
To my mind " region " is tho term to apply t,o the largest divisions 

into which we divide the surface of this world, when st,udying thc life upon 
it  ; it, is most sanctioned by ilsage ; ancl it has no precise and confll~ing politi- 
cal significance. It is greatly preferable to t,he tern) " area " which has been 
used. The first sub-divisions of regions may with no chamce of misuader- 

*Rnt the Sinompore and tho Pcnsnp ta~npratnrcs ere town-tc~np~raturrs; and town-trmp- 
rattires are Iriyh~r than country-temperntr~res snch ns thc h q a m  ternlwrntl~res arc (z'ide Hann, 
Hmndhuch drr C'lirnntnl~~ie, i . ,  lF)OP, p. 38) : h l ~ t  it RPT)CRFQ that the Singapore town-tnmprre- 
turn i~ get higher ahovo t k n n i n ~ e q t i ~ m t e d  tcmpratnro of thc s~~rroi~r~rling roiintry than nre 
tho town-tempratnros of Europe above tho adjacent col~ntry - t r m p r l t t ~ ~ r e ~ ,  R O  that one feels 
9 if the recorded areraze temmpatur?q, showine a diffcrencc of 8", makc slightly too milch 
dlffemnce : and that. little as it apwmrs, i t  should be lees. 
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be called sub-regions ; and logically the second sub-divisions are 
then sub-sub-regions. These C. B. Clarke (Journ. Linn. Soc., London, XXXIV, 
1898, p.1) called sub-sub-areas and they are more or lees what German Phyto- 
geographers have been calling " provinces " (a term, from its old and very 
defined political use somewhat objectionable, just as is " kingdom " whicli 
they use for region). The remoter sub-divisions of regions are vegeta- 
tive formations; associations, etc., down to the ultimate sub-divisions of 
the Ecologists. 

C. B. Clarlie recoyrised as one of his sub-sub-areas, the Himalaya from 
a little within the webtern boundary of Nepal to the Dihang River, and as 
another, the valley of Assam and all thc: hills to the south of i t  to the Burma 
boundary. His were trial sub-sub-areas, with tentative boundaries. It 
is obvious that they do not hold without revision, as indeed is the case with 
our phyto-geographic sub-sub-regions over almost the whole world, chiefly 
because of the superficiality of o w  knowledge of plant-distribution, and 
secondarily because the boundaries oi regions, sub-regions and sub-sub-regions 
are never absolute. Sir David P~*nin, dwelling on this, has shown very 
clearly in the introductory chapter to his Bengal Plants (Calcutta 1903) p. 4, 
how we are driven by this vagueness to define by political frontiers the limits 
used in the books nlc call " Fioras." The word " area " is appropriate then 
for use when wc speak of the artificially liinited " Flora.?' 

Engler in his P I ? ~ ~ l z c ~ ~ r ~ i c I t ,  IV-23, 1920, p. 4, dealing with the distribn- 
tion of the order Arnceae, after rcnlarliing how difficult, i t  is to define the 
limits of phyto-geographic rcgions, adds, " Die unterste Region eines Landes 
ist bcstimmend fiir die Zuteilung zu cine11 Florengebiet "-the lowest area 
of a stretch of country is that whicl determines its assignment to a phyto- 
geographic " region," (Engler uses " Region " where I use area and 
" Gebiet " where I use region)-whiclr is a turning away from the difficulties. 

The regions and their sub-divisions are means to  an end : convenience 
lllust determine thcir ilunlber ; and the only logical approach is by a search 
for inajor and minor lines of sel>aration, between vegetation of one appearance 
(to the botanist more than to the eye) and vegetation of another, irrespec- 
tive of the cause of the appearance, be it elevation, or be i t  soil, or be it 
the past geologic history of the world, that is to say, by contrasting whole 
floras and not picked conspicuous species only. To take the lowlands only 
with Engler, is to pick species. To take the lowlands is indeed doubly wrong, 
for if any species in a Flora ought to be put on one side in making the com- 
parison, it is those ~pecies which do not hold a place in any of the climax 
associations of the area of the Flora ; and they are the more numerous in 
Ionlands than in mountains because man's cultivation and his other opera- 
tions are the more intense in the lowlands than in the mountains and to a 
corresponding extent enable plants not really characteristic to exist. It 
will indeed be a refinement in reserve for future phyto-geographers to compare 
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the species of climax associations region by region, sub-region by sub-region, 
etc., and the species of seres region by region, etc., the better to construct a 
map of the vegetation of the world. 

N y  mental picture of the Phyto-geographic map of the world has some- 
times broad and sometimes narrow belts of colour between regions, sub- 
regions, etc. There is a very broad belt, for instance, across the Himalaya 
from north to south ; but a very narrow belt along it near its foot in the north- 
western half, the first representing the gentleness or the second the abrupt- 
ness of the changes that occur. The narrow belt is what is here called the 
Asiatic Cupuliferous boundary line. 

I am of opinion that the time has not yet come to define sub-sub-regions 
in north-eastern India. In  default I use the words :- (I)  Assamese, to 
indicate plants more or less confined to Assam and the hills from Sikkim to 
Chittagong ; (2) Assamo-burmese, if extending thence into Burma with the 
exclusion of Tenasserim ; (3) Assamo-malayan, extending further to Tenas- 
seriru and the western parts of Malaysia ; (4) Himalayan, extending along 
the chain ; (5) Himalayo-burmese, extending into Burma ; (6) Himalayo- 
malayan, extending into Malaysia ; (7) Himalayo-chinese, extending into 
China ; (8) Indo-burmeue ; (9) Indo-malayan ; (10) Indo-australian, for 
plants with a distribution from the Deccan peninsula to Burma, Malaysia 
and Australia, respectively. 

Pirtus fai ls  to enter the nreic wltder discussio)t. 
There are no pines in Abor-land, notbecause the altitude forbids them, 

but because the excessive rainfall does. Pour species approach the area, 

Pinus in soutl~.e~etern Asia and the Cl~puliferous boundt~ry line. 

Pinus acelaa,  P. longifol.ica, P. khasya and P. lkferkusii;  a.nd one of these 
P. khaeya, ie demonatrated cultivable in Dibrugarh. It is of some interest 
t o  look a t  their distribution in north-eastern India. 
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The first species, P. excelsa, is characteristic of the interior of the north- 
western Himalaya, is found in Nepal and reaches Chumbi and Rinchinpong 
in the interior of the Sikkirn Himalaya. 

The second, P. lon.g(fobia, belongs to  the outer ranges and descends to 
the edge of the plains, making pure forest under the North-western Himalaya 
.a.nd the Nepal Himalaya ; but under the Sikltim Hima.laya i t  is absent, yet 
found within the mount,ains a t  a little distance back where the excessive 
moisture has been reduced, and so also in Bhut,an. It may be that i t  is in 
Abor-land behind the limit of my explorations. 

The third species, P. khnsya, makes pure forest in the Khasia Hills, but, 
just as P. lon.qtj'olia is a.bsent from t'hat face of the Sikkim Himalaya which 
gets the full south-west monsoon current, so is P. khasya absent froill t,he - 
immediate neighbourhood of Cherrapunji, the wett.est place in India, and 
froin it for about fift,een miles northuwds. It descends on the nort,h face 
.of the Khasia plateau to Nangpoh to 1,700 ft. (518 m.) and, as said, call be 
grown in Dibrugarh at, less than 400 ft.. (122 111.) elevation. - 

The traveller to Manipur from Bengal pa,sses t,hrough evergreen mixed 
forest for some wa.y and a t  a watershed, where we nlay assume that the rain- 
fall has been sufficiently diminished, emerges suddenly on to savannah land, 
with scattered P. khasycr. This pineland extends fairly widely, and enters, 
the Upper Chindwin district of Burma a t  Iconi : northwards in Manipur the 
pines increase in abundance, maliing nlagnificent forests. which cross the 
border into the Naga Hills near Kohima. Southwards, the pine is in the 
Chin Hills ; and eastwards again after an interval it appears in the Myitkyina 
district in the neighbourhood of Htan-gaw and in the Sanse gorge, whence 
11-e may believe it to extend some~rhat northwards, as the pine seen by Lieute- 
nant E. l'ottinger in the Kachin count1.y to the east of Long. 98'35' mould 
see111 to be it (Records of the Botnrzic Sur,vcy, I, 1898, p. 217) ; but it is as yet 
un1;nown froin contiguous China. Southwards it is in the Ruby Mines Dis- 
trict, east of Touilgu in the rugged region of Nattoung, and in the Trans- 
Salween Shan States down .to and also across the borders of Sianl, vcry plenti- 
fuUy a t  about 2,500 feet (762 111.) above the sea.* 

'I'he fourth species is P. ilferkusii, which occurs on the edge of Yunnan, 
in the Shall States, and behind the Dall-nn range in Tenasserim, a t  the head 
of the Toung-yin valley, and in Snm,zt,ra. 

Seeing that pincs arc always associated with savannah land, i t  is evident 
that thc rainfall operates through the competition of the dicotyledonous 
treea, that thrive where it suits the~n.  - - 

*Prof .  .T. P. Rock, \ \~ho rccclltl? trnv~llrtl Iron1 Rnnkolr to  Yrlnn~n,  113s rrrll liindly sent 
mr ilrr follo\v~ng notes 11pon P i n l ~ ~  a l o n ~ ~  1114 rontr. Hc pasred by Chicng-Mai, from DoiSutop 

over which P. . l f e r k ? i ~ ~ ~  is n l r c n d ~  rc~cordrrl. 
Lcttor rl~tCd .Tan. 3 l r t ,  1922, from Krngtrlng. " Pillits khnsyn and P. Jierk~rs i i  om \-erg 

common at Ynng-kin nt 3,000 f t . .  on tho hrntl wntrr.: of the Mph-lao, three days' journry from 
Cliiong-IIei towards Clirng-Itai. Thrn q n i n  hcfore reaching Bnn-Hue-San, I passed through 
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Wilcox, who penetrated the Mishmi Hills in 1826,-and his statement. 
ia supported by the statements of the intrepid men who have followed him,- 
reported the occurrence of pine-trees where the Halai River runs into the 
Brahmapuha, twenty miles as the crow flies east of the extreme top of the 
Assam plains, and north of the mountain of Daphabum ; the country is de- 
scribed as very like the bIanir;~:r pine-country, being grass-land with the pine- 
trees dotted and in groups about it. On Daphabum, Prince Henry of 
Orleans met with pines, also, a t  an elevatiou where snow lay in December, 
What the species of pine was we do not know ; and as, with one exception, 
China and India possess different species, i t  is unsafe to guess. 

Oclks, CA~stnuts, Betuln crnd Engelhn~dtia occur. 

There are several species of Quercus, and of Cnstanopsis in Abor-land, 
one Betula and one Engelhnrdtia. Not one of these genera penetrates into 
the country south of the Ganges, which is a fact worthy of remark : nor 
do they pass into Africa south of the Sahara. The line where they end seems 
to have a considerable signzcance in geographic botany ; and accordingly 
I have marked it, as well ad the distribution of Pinus in Southern Asia upon 
the map on page 12. 

Four hundred and eighty generEt of Phaner~ga~ms look down upon the 
Gangetic plains as Quercu.~ does, from the Himalaya., and get into India no 
f~nt,her, so sharp and real is this line which separates two phyto-geographic 
regions. 

JJTestward of the Ganges, the line bends south and embraces the whole 
of the rain-forest region of Malaysia passing south of the Equator. 

In  America, also, Quercus attains in the mountains the neighbourhood 
of the Equator, and other northern genera pass southwards with it. They 

n larpe grow of P. Merk-ls i i  a t  an elevation of 1,700 ft. At Ran-Pong-Pu-Fuang there wore 
hieh ridpes covered with pinen, problablv P. Kltnayn. Both places are ficven days north of 
chieng-Jlei. On hi-C'heng,  3R kilometres from Chicng-Rrti both species grow et an eleve- 
tinn of n h o ~ t  2,500 f t .  This, Dai-Chmg, WZM the lnat place within S1arnc.w territory whcrr I saw 
Pin'# u. 

p. Khnqyn lnarle its apllearmce i n  thc Neh-len vsllry a t  a camp celled Pang-Sop-Lno, 
right days north of C'hicng-Rhi, and thrco days north of Muang-Lcn (which is 8160 spelled 3Iong- 
Lin). Both qpecies Were a g d n  very common a t  two rlnys' journey Iron1 Keng-Tnnq town, cover- 
ing the rirlqes in great numljcr* up  to 3,500 ft. P. BIerktlsli occnpietl the northern slopes of 

ridge ant1 P .  Khn.qyn, tho pouthem slolwq almost exrlo~irely.  Pinos can be sern noer 
KeTlg-Tunpr town r l p n  t h ~  011tlglng hill.." 

h t t e r  dabd. lRtth Fehrllary 1'3" from Keng-Hune in Yr~nnnn. " I nowhere found P. 
BfNk!l#i i  upon tlrls uido of Ken$ Tnng. Nine milos north.c.nst of K ~ n q - T u n g  upon A. ridge a t  
3,200 ft.. nnrl nnflr a villaqe called Ban Shn, thrrc were indivitlnnl trcrx of p. Khn.syn, in dry 
;mnnnh with Rehima and Bamhoo, Cnsfrrt~opsis and O~l~rc lr* .  Then in the Meh-Lin valley a t  , .... ,6 .. 
q . . i ~ ~  ft. this letter npeciea very common, trnlni;l€! largo groves, and to the west, of ~ e h -  
Lin there could be seen on the distant ridgeu, grovcn of IJincs, which had thr  eppsrencp  of 
k i n g  of ~ t .  And again upon the anstfm sitlo of tlic plni~i of 3funng-IIun in Chinese territory 
at 4,600 ft. P. Khnayn was very numnroua ; and west of Munnp-Hai ; and, Inntly, in the vnlley 

the Meh-Nam-Ha, 8 few miles from Keng-IInng, the capital of thc Hsip-Song-Pbn-Ne, st 
elevotim of 4,200 ft. 
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do so, because the crust of the earth is folded into north-and-south mountain- 
chains round the Pacific, and these have served as lines of penetration and 
as ways of escape to warmer climates in periods of refrigeration ; and also 
have caught the oblique winds ; whereas the crust of the earth upon ite 
Atlantic side is folded into east-and-west mountain-chains, and east-and- 
west deeps against which in periods of refrigeration holocausts of species 
appear to have taken place. 

Abor-land is where the two earth-systems meet, a veritable node in 
Phyto-geography. If we could make the world colder from to-morrow, thu 
plants northward of Abor-land might wander in : if we could make i t  hotter, 
the Malaysian vegetation from the south might enter : if, by either change, 
we could let a new group of plants into the Western Himalaya, i t  might 
advance eastwards until Abor-land was attained. Is  not the intense richne~s 
of species of south-western China due to the configuration there of the 
earth's surface having minimised the drawbacks oi temperature-changes ? 

J1cg1an.c has in the Himalaya the same boundary as the above genera. 
All of thern go far back geologically, and their distribution is the result of 
a long history embodying anlong other events one clear disaster, namely, that 
which caused the destruction of Engelhardtia in Europe, in the end of the 
JIiocene, when other allied genera evidently lost ground with it. Tlle phyto- 
geographic changes~~~hich we see in t,hat event, did not drive it, or ally other 
of the genera named, (within our lino~vledge) to the south of the Cu1,uliferous 
boundary line ; nor did the Glacial Period effect such n thing ; which indi~at~es 
that the line, i.e., the harrier which lnade it, is old. It is inore or less in the 
position of the east-and-west ~niocene inediterranean, which is l m o m  as 
the Tethys, a sea, the duration of which with vicissitudes, extended from 
pre-Spermatophyte ages to the nlidlniocene when it became broken up into 
lagoons. 

The plan of the World is such that the south tropic particularly supplies 
moist winds to the Equator and the immediate north of the Equator passing 
from off the oceans against several roughly parallel land-barriers, e.g., against 
the northern Andes, against the Guinea coast, against Rlalabaria and nlso 
against the Asiatic Cupuliferous boundary line. These barriers are all Rain 
forest areas on their seaward side except so far as cold ocean currents affect 
tllem ; and they invite comparison. A large part of this paper will be a 
comparisoll with hialabsria of the area on the Asiatic Cu~~uliferous boundary 
line which is Abor-land. I wish that I had the leisure and means to reverse 
the colllparison and compare Malabaria also with Abor-land ; but I have 
not. 

The Eflect of /he Abors upon. the Flora. 
The heart of the Abor country lies well \vithin the  hill^, and no villages 

south of Koinsing have any reasolmble claiin to be con~idered ns within it ; 

B 



16 RECORD8 OF THE BOTANICAL SURVE'P OF INDIA. 

for perhaps the most prosperous of all the villages is Simong, thirty-five 
miles in a straight line from the Plains, while Komsing is twenty-two. At 
euch a deptll into the hills the wind has lost much, we do not know how much, 
of the moisture with which it reached the outer line ; and the climate there- 
fore is assuredly .healthier and better for mankind. It is quite evident that 
the Abors increase in this healthier and better area, and, as Sir George Duff- 
Sutherland-Dunbar has well shown (Memoirs of the Asiatic Society of Bengal, 
V, extra no. 1915, p. 12-14.) throw their surplus population forward towards 
the Plains in the form of colonies, a movement rossibly intensified by a 
pressure which he demonstrates to have existed for a t  any rate one hundred 
years from Thibetan folk, (1.c. 1916, p. 93), driving down the northern villagers. 
The colonies thrown southwards contend with malarious conditions such as, 
I believe, invariably break up a purely agricultural conlmunity, though they 
may yield before the attack of a trading community : and wave after wave 
of forward-moving Abors (like their predecessors, whatever they were) has 
doubtless spent itself in the movement, with, now and then, in periods of 
reinforcement, some effervescent raiding on to tlie Plains, and aftperwards 
very gently Lethe. This condition has lasted so long, that the word per- 
manent may be applied to it, and, I believe, that the effect of the Abors 
upon the vegetation is now merely what the effect of man has been for a very 
long period. I proceed to estimate the effect. 

Above Yambung camp the Expedition established a signalling post, 
a t  an elevation of about 2,000 feet (610 metres) ; ancl from this eminence a 
good view is got into the heart of Abor-land. Due north of the post, Arte 
Hill presents a forest covered peak, 8,781 feet (2,676 metres) high : to the west 
of it, the Shimang valley lies relatively open, and back to  distant snowy 
peaks : and west again, a ridge containing Mati. hill closes in the valley with 
forest : into the bottom of the Dihang valley, above the confluence of the 
Shimanp, it is not possible to see, for the Dihang a t  Dosing on the north of 
~ o m s i n h ,  enters from the east behind hill crests, a crease across the Himalaya 
belonging to the Shimang : hut riving into full view are the extensive clear- 
ings of Riga village, and nearer those of Komsing and Pangi. The clearing6 
of Rin occupy slopes between the two. The plate opposite p. 289 in Hamilton's 
" In Abor Jungles " gives a part of this view, but does not produce detail. 

The rat'io of virgin forest to land showing the effects of cultivation appears, 
within this view, to be ahout t.hree to two, the distant hills of course excluded. 
Now the Ahors cultivate ~ o u t l ~ e r n  hill-faccs and leave alone hill-faces that 
fall with any meahure of steepness towards the nort,h ; so that the rattio of 
virgin forest to land marked by cukivation, is por~sihly five to two for the whole 
face of the land in the neighhourhocd of the v;llages, whose Iantls can be seen 
from " Signal Hill," namely, Panggi, Komsing, Riu, Riga, Dosing and the 
lower villages of the Shimang valley,--villages cornmenci~lg immediately north 
of the map which accomnanies this revort. 
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Another ya~loramic view which I studied for the purpose of estimating 
the interference of the Abors was froin the top of the Panggi clearings west- 
ward into the Siyom valley, and it gives a somewhat similar impression, 
namely that on the southern edge of the heart of Abor-land, three-fifths of 
the land carries undisturbed forest. 

It may be that a little deeper into the heart of Abor-land this propow 
tion is lowered ; for instance, the wide fields of Komkar to which BentincIc 
directed attention in the Geograpliical Journal,  xli., 1913, p. 102, and the 
favourable lands of Karko, t'o which Sir George Duff-Sntherland-Dunbar 
refers (I.c., p. 17), have eaten a little deeper into the forest ; but nothing 
can be gained by discussing them. 

Between the heart of Abor-land and the edge of the Plains, this three 
parts virgin forest in five increases until it is nineteen in twenty or possibly 
even more ; and Zones 2, 3 and 4 of this report stand in series of increasing 
disturbance by cultivation. 

The lin~it of cultivation is usually about 4,000 feet (1,219 metres) ; but 
tlearings have been observed as high as 5,500 feet (1,67G metres). 

Abor cultivation is in tllis wise. A site for a clearing is sclectecl. Over 
the site the comn~~ul~it,y jointly fells everything, iinless it be a rare tree a t  
wide distances, and burns off all that will burn. The site is 1 ow called A- 
rik, and the ])arts of 'it are allotted to the houses of the village, whosa 
occupants sow the various plants among the larger timber, that llaving 
escaped the burning serves them as mndar i e s  and as p a t h ~ ~ ~ ~ y s .  The func- 
tional clearing is now called Rik-lu. And as such it remains for one year, 
or two years, or so~l~etimes three years, or, if close to the village and rich 
enougli for ~~~~~~e, up to five years a t  the most. Next, abandoned ancl weedy 
the Rik-lu 1s called Rilr-pa ; and as the woody vegetation comes back, Rik-ang. 

The Abor Hills, of course, show land in all these stages of A-rik, Rik- 
Iu, Rik-pa and Rik-ang ; and the area actually bearing crops is not one tenth 
of the whole surface under t l ~ e  four. 

The conclusion to be arrived a t  froin this is, that an Abor village 
destroys the fol-est of a t  least fift,een times, probably of twenty-five times as 
llluch land a s i t  has a t  any time under crops. 

'I'he Ahors raise more food than they require themselve~, and barter 
nortliwerd.cl, rice, millets and cllillies for metal utensils and woollen clothes 
(Dunhnr in 1\Ic1n. As. Soc. Rengal V, al)]~eiidis 1). 8) ; but the  excess of the 
cultivation amounts t,o VPI-V little. 

Cultivation does not go so hip11 in Abor-land as in the drier I f i ~ n a l a ~ a ,  
nor a8 high as in Siliki~n ; and I shall produce evidence to show that plants 
in genel.al do not ascend to thr  l~eiglrts that they attain in Silrliim. It hae 
long hec~l known that manv rlistinct,ly temperate 1)lants exist; in the 1,laine 
of the 1ll)per end of the Assnnl valley, slio~ving that as they do not ascead 

high, 80 they deucc~ld lower. 
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The cultivated plants of the Abors. 

Rice is the chief grain of the Abors. They contrive a sowing of it in 
J a ~ u a r y  and Bebrcxy ; this sowing corresponds nearly in time t o  the broad- 
casting of " ahu " rice in Assam, and of " mayin " rice in Burma. They 
broadcast the larger part of their main crop in April and May ; this being 
earlier than the main crops of Burma and Assam ; but, with elevation, their 
season lengthens out considerably. They harvest the dry-weather crop about 
;\lay, and the wet-weather crop from September: forwards. At these seasons 
I was not able t o  see anything of their methocls ; but as the Panggi rice crops 
mere still on the upper parts of the fielcls a t  the end of the year, I saw the 
harvest there ; and I found only one race of rice, the same being also in the 
granaries of Kalek and Rotung, vhence the fleeing Abors had not removed 
the whole of their grain. 

Plate VI-A. of this report shows hbor women picking the heads of rice 
upon the Panggi clearings a t  8,800 feet (1,158 metres) from a mixed crop of 
rice, Eleusine and Job's tears. The women were conscious of my presence,. 
but quite unaware t'hat I, alone, and seated on a log with my back to them, 
mas payins ally attention to  their operations. 

Eletrsine corncarla ripens with tlie rice ; and is grown nearly as abundant- 
ly, in order that the Abor may swill his light beer or " apong," in the nray 
in which all the hill-folk appear to do along the whole Eastern Himalaya. 

Job's tears in the soft-shelled vaaiety (Coi-c Lnchr?yrna-Jobi, oar. Ma- 
ylien,) is gown in some quantity, and so is Maize. 

Chenopodium album is grown in a 2-metres high race. 
Of oil-seeds, the Abors use Perilln ocymoid~s, Sesnmum indicunz and 

a Brnssica : of gourds, La,gennria vul,gari.s, C#rcurbitn moschnta and Benin- 
cmn cerifern : of beans, G l y c i ~ ~ ~  S9.n : of tubers, the Sweet potato, the Common 
Yam and another vam : for a vegetable, the Chinese cabbage ; and as a condi- 
ment. chilli~s. 

Thsy grow Opium, Eryngium foctidwm, Tobacco and a very little Sugar- 
cane. \ 

They plant for the fruit, mangos, peaches, jak trees and a sour pomelo- 
like citron. They, also, plant bamboos that they map eat the shoots. 

Cotton ie also an Abor crop, cide Sir George Duff-Sutherland-Dunbar 
{I.c., p. 41). 

Of all that they plant, the Peach is the least ouitable, and perhaps is 
grown RT much for the beauty of its flowers as for its fruit. There is, as a 
rule a sinsle tree of it in each of the southern villages ; but it gives itg name 
to one of them as if that one were once peculiar in possessing it. In no other 
plant grown by the Ahors was there any hint of a feeling for the beautiful. 
Away north of the heart of Abor-land in the valley of Pemakoichen, the peach 
appeara to be a feature of the landscape, and to hear abundantly : but among 
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the Abors southwards the cultivation of peaches is attempted beyond the 
places where they no longer ripen, just as is the case in Sikkim (cf. Hooker's 
Himalayan Journals, Minerva edition, p. 109). 

The cultivation of Perilla and Chenopodium is distinctly a northern 
feature. The use of Eryugliun.~ foe f idum is eastern ; but the plant originhlly 
came to Asia from across the Pacific. 

Clearings never go back to bamboo jungle. 

Characteristic of certain parts of the East, arc wide jungles of bamboe, 
soinetiilles of one bamboo or sometimes of another, which originate in clear- 
ings. These bamboo jungles seem to me tto be worth a special study, because 
they characterise certain sub-sub-regions. But Abor-land is not in one of 
then1 ; and high Rain-forest is the inevitable climax of all the changes or 
Seres in the vegetation, reacliecl without anv onc in which baillboos prevail. 

De~zdrocnl~rmus hozrever ?).lakes n zlegektive formation. 

But in certain ;>lncee, where the steepness of a hillside is suddenly 
increased: (probably some geologic changes determine the places), narrow 
belts of big bamboos appear, one of which is the subject of plate I1 B. 

The narrow hunting pa.ths of the Abors lose t,hemselves in these belts 
because the cnlms fall across them so often, that no path renlains constant. 
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PART 11. 

' f ie  biology of the flora of Abor-land. 
There is rr pleasing picture in the Memoirs of the Asiatic Society of Bengal V ,  

plate 1, of the south-eastern slopes of Lumne hill : this hill is in a line with 
Bapu and the uninterrupted forest upon i t  which the picture shows is the same 
ns on the other mountain. The forest is the climax vegetation of Abor-land. 
It exhibits modifications from place t o  place which have to  be described and 
which arise either from altitude that  is t o  say from the temperatures experienced 
or from soil-texture, that  is to  say from the water-supply a t  the roots. 
And again the vegetation shows artificial'stages arising out of clearing by man 
and devastation or land-formation by rivers. 

Climax nnd pre-clilnax forest o f  the lchadar or land liable toJood. 

A little bmk from the river-bank a t  Kobo the forest exhibits this struc- 
ture :- 

from the soil :&t 

43 
10 
33 
36 I tall wind-disperjeci small-lcared trees r i ~ i n g  a9 pyramicls and cones out of 
34 the verdr~rc below. 
32 
30 
28 
26 
24 

I 
22 
20 
18 

< I 

\ 1; trecs, animal-dinpcr~od and often largo-leaved, their branches intcrwovon 
14 and mgain woven toncthcr by climbers. 
1" 
10 I 

I B 
6 sf ice  in which light ~1iffll~e.v enoligh t o  enalde a ground vogetntion to survive 
4 ] b l o w  it,, 
2 
9 

' h ~ r h n  n.nd low nhruho wit11 rather small leaves. 
j 

It is st its climax in this stage, and without interference will not change 
in character. 

But the river-bank, and the old river-channels which intersect the forest 
behind Qbo carry vegetation in all manner of stages or aeres from the grass- 
clothing that a new sandbank gets to  the pre-climax when the forest trees 
and the forest climbere grow interlocked in a struggle for ma.stery. It would 
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seem that the forest must win in the end : but the yearly flood of the rainy 
season helps the climbers, especially upon the river front, and i t  is certain 
that there the struggle is a very protracted one. 

I have devoted Plate 1 in this Report to  two views of the struggle. I A 
is of the Expedition's roadway c.lose t o  camp. The widening of the way 
from a narrow track some six months before the view was taken, had b ~ e n  one 
factor in giving encouragement to  the climbers, and their abundance is evident. 
I B is of the forest from the river, and shows a " Kobo " tree (Kobo is the Miri 
name for Dunbanga so~z~zerntioicles) so sorely beset by climbers, as to  be reduced 
to a few upper branches, the rest having been cast off by self-pruning as they 
could not be maintained. If this tree should become enwrapped i t  must die, 
as must the other tree in the background. The forest then, as seen in the plate, 
is in a pre-climax stage ; and the climbers make its most marked feature. 

There are 86 climbers and sprawlers enumerated in this report as occurring 
on the Irhadar ; and of them 33 do not appear to  extend into the hills. Sonle 
of the climbers attain very large diinensioils : for instance one individual 
of Vit is  rzimicisperma Ras estimated as 90 In. long, and traced over several 
tree-tops : an individual of Acncia In fs ia  was found with a circumference a t  
breast height of 32 cm. ; and one of Mezonettron cucr~llrcturn with a circumferfi.ncp 
of 28 cm. 

Kobo having forn~erly been a village of Miris, the forest behind exhibits 
marks of their interference as well as of the interference of the rivers, the riveru 
the more extensive. 

In  the patches of nlagnificient forest the light near the soil is greatly re- 
duced. An attempt n-as made to ascertain the reduction and is thus recorded 
in my diary : - 

6th December, 1911.-A considerable part of the day was occupied In 
measuring thelight in the forest. Photographic paper coloured to  standnrd 
in - 

0 n~inntes 15 seconds nt  10 A.M. in sun upon t l ~ e  roadway (sccn in Plate I A). 
1 ,, 15 in shade just off thc road. 
2 ,, 30 ,, 10-10 A . N .  in shacle R l ~ t t l e  fnrtl~rr in. 
8 , 50 , 10-20 ,, in qhade wllcrr a Ptper floririshcd. 5 

19 ,, 10 ,, 10-40 ,, in shadr nborit the tol) of R plant of Chlor.n>~fh.rc~ ' 
0 ,, 6j ,, noon u~?nn n lop on the river 11ank. 
0 ,, 9 ,, clo<c l o  tlrc r-:unr ~ ~ l n r r  on R log. 

13 ,, 20 ,. 12-30 in shn,lc nhoc~t the topq of plants of Piper nnd J l q r i o -  
llrlrT0~1 ttlllrlllS. 

28 , 20 ,, 1-n0 in shnd~t ahaot tho tops of l ) l a ~ ~ t s  of P l ~ f f ~ n  h e n q r t l e t ~ ~ i . ~ ,  

P Z ~ F T  and ferns. 

If on thcse figures we take the light on the river-bank as standard, upon 
the ~ O R ~ U ' R V  t h ~  inten~ity \ITaR one-half, in the s11~cle one-t,enth hnd in the deeper 
foreat fro111 1/70 to 1/240. The darkest place n-as about the tape of plante of 
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Coffea bengalensis, Piper ?hymenophyllum and Alhyrium spectabile, while 
near by grew Phrynium capitaturn, but not vigorously nor a t  all in flower. 
In  yet deeper shade was Elatostema sessile. 

7th December, 1911 ,-very fine weather.-I continued my observations 
upon the weakness of light in the depth of the forest. At 11 A.M., mean 
time, I made an observation on the bank of the river where the paper 
blackened in 8 seconds. Then I went inland nearly a mile and into a 
patch of forest tha t  seemed suitable. A big Dillenia was just on the south 
side and overhead the canopy though not high was well tangled with 
Vitis, Mezoneuron and Acacia. There I pinned small pieces of photographic 
paper to leaves as follows :-(i and ii) to  the topmost leaves on different 
sides of a plant of Psychotria 50 cm. high, (iii and iv) t o  the topmost leaves 
of a plant of Piper a t  15 cm. from the soil, (v) t o  the topmost leaf of a 
small plant of Psychotria a t  20 cm. from the soil, and (vi) t o  the topmost leaf 
of an unrecognised pinnate-leaved plant 30 cm. high. All were kept covered 
until ready and then the cover was shaken off and timing commenced. Little 
circles of sunlight fell through the forest, and as the sun and earth changed 
positions moved across the vegetation, so tha t  no single piece of photographic 
paper escaped altogether ; but so reduced was the light, evidently coming 
from no more than a very small fraction of the sun's disc, that they did not 
affect the paper rapidly. The first piece of paper was coloured t o  standard 
in 52 minutes and 3 0  seconds, then two together in 56 minutes and 40 seconds : 
the fo~irth was only coloured to  standard tint in 1 hour 33 minutes and 20 
seconds, and the other two only when 1 hour 56 minutes and 40 seconds had 
paesed. 

That done I went into the roadway (at 1-30 P.M.) and exposed a fresh piece 
of paper which coloured in the sun in 28 seconds. 

From these observations taking again the river-bank as possessing standard 
sunlight the roadway light was reduced to  two-sevenths, and the light falling 
upon the lowest layer of vegetation in the high forest reduced to  11200, 11350 or 
11400. The vegetation e~ist~ing in this weak light consisted of an abundance of 
Piper ?hymenophyllum and of Psychotria calocarpu, a little Chloranthus 
o@cinalis and the unrecognised pinnate-leaved seedling. A little further 
in on one side was a yet darker area where vegetation gradually ceased, Piper 
and seedlings of the overhead Acacia extending furthest into it. 

It is evident that the smaller plants on the ground depend very largely 
upon the diffusion of light which occurs between the lowest branches of the 
trees and their tops ; and from that therefore it ie not unreasonable to call the 
open layer in these forests, which is here between 2 and 6 metres from the 
ground, the light-diffusion space. 

Walking through these foreuts, a man's head is in the light diffusion space, 
the half of his body among the plants of the ground vegetation, the forest 
m o p y  over his head commencing at  about 6 metree from the ground, and 
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extending upwards in a measure which it is not possible to  see : but from the 
examination of felled and artificially isolated trees upon the khadar i t  seems 
to extend t o  22 metres, whence upwards the larger trees rise for a t  least a s  
much again, the highest measured exceeding 50 metres. 

In  the Kobo forest Terminalia myriocarpa, Alstonia calophylla, Cedrela 
febrijuga and Bornbax nzalabaricu?rh are among the tallest of the trees ; and they 
have wind-distributed seeds. The lesser trees growing in their shelter are 
commonly animal-distributed. Some of them such as Dillenia indica and 
Talauma Hodgsoni drop their large fruits whole to break or be broken up upon 
the soil. Hovenia dulcis with a small dry capsule, but a sweet and succulent 
pedicel under it, drops the two together to get a second chance of transport 
after birds have already fed in the branches. Gynocardiu odorutn drops its 
large fruit to the soil to be broken up there : i t  exhibits also cauliflory whereby 
the fruits are exposed a t  a lower level than is normal in a tree of its size. Figs 
such as Ficus Cunia, F. pomij'era, and F. prostmta, exhibit cauliflory is a still 
more marked degree, the fruits forining against the ground, and altogether 
within reach of a bird or animal upon the ground. The ground vegetation 
like the middle layer of the forest is also commonly animal-distributed, and 
the berries of the several species of Psychotria, of Myrioneuron tzutans, Ixora 
subsessilis, Co$en bengalensis, Aroids, peppers, Leeo trifoliata, Chloranthus 
officinalis, Rhynchotechutn ellipticum, Polygonurn chinelzse and Pollia umbellata 
are obviously intended to  attract the attention of the numerous pigeons and 
other frugivorous birds of the region ; where even less attractive fruits such as 
those of Alpinia allughas or Forrestia Hookeri are toyed with by them if not 
eaten. 

Big leaves in these forests do not occur in the layer exposed to  the winds, 
but are found in the second layer which makes the real forest canopy, and 
again nearer to the ground. Selecting by eye typical leaves and measuring 
them I obtained the following as the size of some of the large leaves of the 
general canopy layer :- 

Sq. cm. 

'ralaume, Hodgsoni . . 600 
Dillcnia indica . . . .  , 430 
Conocophsl~~n ~aaveolcnn . . 400 
hfcliosrna sinlplicifolia . . 325 
Cinna~nomnnl o h t ~ ~ n i f o l i ~ ~ m  , . 320 
~ ~ ~ ' n o c n r t l i ~ . o d o ~ ~ a t a  . . 200 

Not in the windy tops, but in the second layer, is the place where the 
epiphyte Aspleniu~n N d u s  occurs a,nd i t  has large leaves- 

Aaplenir~m Nidus . . 580 Sq. cm. 



24 RECORDS OF THE BOTANICAL SURVEY OF I N D I A .  

Given a small opening * in the canopy large and still larger leaves occur 
close to the ground, such as the following :- 

Eq. cm. 
Alphinia allugllas . . 1,400 
Amomum dealbaturn . . 1,050 
Phrynium capitaturn . . 1,000 
Alocasia fnllox . 950 
Alpiniayp. . 825 
Clcrdendron 300 
Rhaphidophorn Hookeri . 260 
Rhynchotechum cllipticn~n . 2 60 

But under complete shade t the ground leaves are small as the following :- 

JIyrioneuron n ~ ~ t n n s  
Forres tio glahratn . 
P~vchot r ia  c~ locarpa  
Sabin lenceolmta . 
Chlorrtnthr~s officinalis 
3Iicronlclum puhescens 
Piper hymenophyllum 
Ixora su hsessilis . 
Coffen bcngalensis . 
Piper officinorum , 

Ficus sp. . 

The above statements are designed to  show that in general the tallest trees 
are wind-distributed and small-leaved ; while the medium trees may be animal- 
distributed and may be large-leaved ; and that the ground vegetation is likely 
to be animal-distributed having in the species of deep shade small leaves, but 
in the species of the alley-ways of the forest often large-leaves. Large leaved 
v e v  tall trees are only found among the taller trees if also deciduous, such 
Bmhm mnlabaricurn, Sterculia urens and Kydia calycina ; and of them B d m  
keeps its leaves, and also it flowers later when existing in high forest (then 
always an old tree), than when existing in or upon the edge of the open chapria 
which will be described later. These three trees are bare from January info 
AIaroh. In March Terminalia myriocarpn changee its leaves, without going 
completely bare ; Pterosperrn~rm ncerifoliurn also changes its leaves ; and a t  
this time the shade plants, C?@a bengalensis, Jasminum anmtomosans, Glycos- 
mi.? cocAinrhinensis, Conoc~phalus sunz~eol~ns, Tapiria hir.suta and MeEiosma 
pinnnta. flower, along with many of the overhead trees. 

Pnrker pbootq, as  being growths of oprningq in forert and liko the plants of o)wnlnRfl 
In forrat. have l n r p  I P R V ~ R .  At Koho sucker-shoot loaves of I ' / ~ T o . ~ c v ~ ) z v P I ~  . w r b e r i k ) l i l ~ n l  
meaear~cl 2.000 cm., of ,9t~rcrtbba I I T P V B  1.030 c m .  snd of K?ydin. cnlyrinn 355 em., in all thrrc 
-mrq mnch 1nrcr.r thar~ are the tj-pica\ leaves ot thew tress. 

+ vlimherl, with hetrrophyllp. that qrow froin deep shade towards t b  gun hare nmell 
I-av~q in nlln~lr and largo leaves above, as F i c ~ r a  rcandsna, Modeeca, many Aroids, nnd in 
the f r r n ~  a+ Rle~nchlwnn.  
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The forests of the lower slopes. 

The high forest of the hills differs from the high forest of the plains, in 
that upon a steep slope the uneven setting of the trees leads to exposure of 
their trunks, as may be seen in plate IX-B on the right hand side. I n  forests 
where this is the case, the amount of sunlight reaching the ground, according 
to aspect either early or late in the day, when the sun is low enough to shine 
under the crowns, is greater than in tho level forests, so that  though the total  
per diem may not be different, the diurnal distribution is different, and there 
results a marked effect, but the differences produced are a t  present inadequately 
studied. 

The drainage produced by the slope doubtless n-orks great dift'erences in 
the vegetation. 

But greatest difference of all is effected by shelter from the wind ; and 
mith that the next remarks deal. 

The sheltered spots are the valley-bottoms, which are still and stcarny 
upon most days of theyear, and support a characteristic vegetation. Plate 
IV A is a view taken by the side of the Igar stream, the place a trifle more 
open than i t  had been by reason of the Expedition's road which is seen above 
the stream mith a great wall of forest behind it. By the stream are plants of 
Muscr, those with arched leaves being ascribed in this paper to Ilfrtscr pctt.adi- 
siam, while with ascending leaves behind is the slightly larger Musn prztinosa. 
The occurrence of these Musas is one of the feat~u-es of these sheltered valleys : 
and by the course of the Janali streall1 they were so plentiful that the shelters 
of the campat Janakmukh were thatched n-it11 them. In the Ale?noirs of rke 
Asiatic Society of Bengal, Vol. V, Plate IV, is a viev under Komsing village 
ahowing Musa in a, similar situation. 

No one can pass the Musas by uithout noticing the great size of their leaves : 
a typical leaf for instance was found to  have a superficies of 22,500 scj. cm. 
Though far larger than any other leaf of the valleys, they are accompanied by 
other larger leaves of which these are measurements :- 

sq. cm. 

3111ha l)ruino,n. , 

Rras~niopsis mnenif ir~ . 
Clurirligo rrrnrrntn . 
Tnrca intcgrifolin . 
Rhaphltlophorn pcrtusa . 
Mlc.~~dncm ral~i t i~ latn . 
Snnrnl~in puncl~~nnn 
Tn1)iutrt-t vrrntrifnl~n . 
Fic.118 Ro~I ) i~reh i i  . 
3Tnllotna nlhn . 
1'01) l~ndi l~m irirloidcq . 
I'hlogacnnthr~q cllrriflor~lq 
Pagclrotria fulvn . 
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These large-leaved plants are plants of alleyways, stream sides, etc., and 
do not thrive under great shade. In  the great shade the ground plants of theee 
eteamy hollows are small leaved, e.g. :- 

Sq. cm. 
Begonia sp. . . 180 
S~nithiella myriantha . . 90 
Chloranthus officinalis . . 60 
Elatosteme sp. . . 40 
Peliosanthes violacea . . 33 
Elastosterna lineolatum . . 18' 
Elatostcma khasimum . . 8 
Oplismenus cornpositus . 6 ,  

Acrostichnm appendiculatum . 5 
Davallia hirta . 7 

or again the woody plants present in shade in the same places :- 
C'leidion javanicum . 
Myrionrnron nntans . 
Rubus lacens (terminal leaflet) 
>lastersin assarnica 
Evodin fraxinifolia . 
Rnhus lucons (lateral leaflet) 
Tl~ri~rbergix coccinea . 
Eugenia ~borensis  . 
Cinnamomum obtusifolium . 
Smilax lancelefolie . 
Oxyspore vagans . 
Glycosmis cochinchinensis . 
Calamns ap. . 
Ardisie sp. . 
Ciynosporh ecuminotn . 
Mcsun ferrca . 

The leaves of the tall 
few were measured in a 

trees still remain small 
damp sheltered valley 

Termindie rnyriocarpo. 
verbera Odollam . 
Querrus 411. 

Duahanga s o n n e r ~ t i o i d r ~  . 
Trenia amboinrnsia 
Mezonci~ron c ~ ~ c u l l a t ~ ~ m  (terminal lcaflrta) . 
Mezoneuron (lateral leaflet,) . 

in proportion ; of them thwe 
bottom :- 

Sq. cm. 
. 280 
. 160 
, 120 
. 105 
. 30 
. 20 
. 14 

Plate V is devoted to the hill-foreet a t  a slightly greater elevation than 
the damp hollows which Musa prefers : V-A was taken upon the south side of 
the Serpo valley at  about 1,800 feet or 549 m., and V-B over the mouth of 
the Yemne river at about 1,000 feet or 305 m. The opening from which 
V-A was taken was the Expedition'a road : the opening from which V-B 
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was taken was a new Abor clearing. Abundant climbers are seen in each, 
inoluding in V-B the sprawling bamboo Schizostachyum Mannii .  I n  the 
middle of V-A is a bare tree, which was never determined, but burst into 
new leaf in March, a bare tree extremely noticeable on account of its pale bark 
and conspicuous high leafless branches, standing in forest that otherwise 
was all but evergreen. 

The abundance of climbers in V-A is partially a consequence of the letting 
in of light by the cutting of the Expedition's road ; but  V-B shows them 
present without this artificial aid, the Abor clearing having been newly made, 
The same big climbers in chief part occur in the lower hill-forests as upon the 
plain : and Vi t i s  planicaulis in the hills serves as the host plant for Sapria 
bengalensis, whose big buds like large Agarics rise from its superficial roots 
upon the densely shaded soil where nearly bare. Sapria is quite common in 
these forests. 

Upon the hillsides Dysoxylon procerurn and Styrax Lacei appear as two of 
the big trees. Pandanus becomes a feature, and so does Alsophila glauca 
near water. Begonias, which are a.11 but a,bsent from the plains becolrle ntuner- 
ous ; and with them is got Balanophora and also a wealth of Acanths, notably 
species of the genus Phlogacanthus. Nephrolepis cordijolia takes on a conspi- 
cuousness and in damp spots Selaginella.s, Elatostemas and Gesnerads are 
abundant. 

Sterculia urens is absent. 
Locally species of Quercus and Ca.stanopsis rule, especially over sandstone 

rocks. 

The lemperatc forest. 

The lo\rer hill-forest passes over into the telnperate forest a t  an arbitrary 
ulevation. In  a general way it inay be said to be about the altitude where 
Meliaceze, Anacardiacea, Aporynaces, the woody Euphorbincea, ISaztraujn, 
Eugenias and Scitaminea cease to ascend the hills. As regards Sikkinl this is 
about 5,000 to 6,000 feet or 1,524 to 1,829 nl., but in Ahor-land is 2,000 feet 
or 610 m. lower. Upon the south face of Bapu a t  this height Mich~l ia  lnrndtrn,?a 
niakes a very considerable part of the forest, and again it does the same a t  the 
same rlevation in places over Rotung. Tree-ferns though not d i sappenr~s~,  
become scarce ; Strobilanthes n~ucroslc,qius has disappeared, species of Quercus 
and Castonopsis become the most abundant of the t'rees, and mosses \vrap 
the trunlts and brauches very abundantly. In some places the forest is full of 
ovate-lanceolatc dark-green rather-firm leaves t o  the excluaion of evcry otller 
 hap except for the fine-cut leaves of Micro7e$ia Airta and the soItness of the 
musses. In  other place8 there is niore variety ; bat never do we get the very 
large Icsves of the steamy hollo~vs. 

The overhead oak-trers may be large ; and large climbers niav r\ln up into 
them ; but there ia usually some unevenness which enables the lowest layer 
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of vegetation to attain more than the height of a man a t  the expense of the 
light-diffusion space. 

The forest of Tmniizal iu myriocurpa. 

Tcrminnlin wyrioccbrpa is one of the largest and most general of the trees 
of Abor-land a t  lower levels. I ts limit was found to  be about 3,800 feet or 
1,158 m. Au enormous individual tree below Rengging camp had a girth of 
1 1 .  It nlalies pure forest upon the Pleistocene gravels under the hille, 
ivhich will be describecl now. These forests are a t  their climax. Plate 11-A 
is a view into then1 frorn the Expedition's road taken in the month of March 
a t  the time of leaf-change for this tree. 

It is a characteristic of the Terminalis-forest that  the climbers which may 
be numerous, fail in general to get into the crowns of the Terminalias. Some 
of this failure rwy be due to  the fall of the watertable in the porous subsoil 
in relatively dry periods beyoucl the reach of the climbers ; but it is not likely 
that this is the whole cause, for be~ide the perennial waters of the Brahmaputra 
a t  Kobo Terniinslia-trees were more free from climbers than their neighbours. 

The big climbers, Me:o~lcr!ron czicullattun, V i t h  plarlicnulis and Acacia 
ln t s ia  mere observed in the Terrninalia-forest, as \yell ae Dioscorea Wattii, 
Dioscoren lepclrtrrnm and Thunherqia coccinea ; but not in the samc strength 
as: a t  Icnbo. Aroids wcre rather characteristic, Alocusia fallnz and Aglaonemn 
hookerici,tirrrl being the commonest ; ancl climbers of this order ascend the tree- 
trdnka high enough to pass through any light-diffasion space. Jliliusa 
vozbrrrghiawa, Psycltotria spp , Lrea trijoliatn and Piper spp. occnrred on the 
groun(2. the forest being put together in this way :- 

From the soil a t  
46 metres. 
44 i indivicl~~ctl Tcnninnlirns rising above the general vegetation level. 
42 
40 
39 
36 
34 
32 
30 

)Terminalia, making alone or with a few largo climhere the forcet cover. 

28 
"ti 
24 
''2 
20 
18 
14 

I ! 
>Chi3och~ton pt~nicolatnrn, R~nhinie, &Iillettia, etc., unevenly. 

12 
10 I4 I 

3 
t i  

4 1 nroid~ climhinc on the trunka, Dio~pyros sp., Polydthianrgonters, P~ychotria 
2 rnlocsrpa, Coffea bengalenais, E l ~ t o ~ t e m a  lineolatrrm, ctc. 
0 J 
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Aq~giopter~a evecta is present only by streams ; and Ploscopa scandens ap- 
peared to be absent. 

The " Shitzgkeng " forest. 

Shingkeng is the Abor llaine for Vatica Shingkeng-an interesting Diptero- 
Carl), ml~ich nlakes pure forests upon the northern slopes in the outer hills over 
Simalilc and Gondmana rocks. It is not a tree of great height ; and in no way 
apparently is the circumstance of its luling over certain areas to be ascribed 
to competition for light, but to the soil conditions under which i t  lives and to 
some special economy of root. At the edges of the areas where i t  rules it 
rapidly disappears from the mixed forest. But undoubtedly the forests of 
T'rrtica Shingkeng are at  their climax. 

The fihingke~lg forcst is a very marked association and leaves a peculiarly 
vivid impression. Under the drip-drip of a typical Abor-land clay with a 
low grey mist overhead the impression is greatest-that of a curious twilight 
wherein tbe mind is saturated with the greenness and with the uniformity 
of the shape of the foliage as well. The trnnks are green with a flat lichen, and 
the shape of the shingkeng leaves overhead is reproduced by not only the 
shinglteug seedlings underneath, but by the associated shrubs of various 
orders. 

Plate IV-B is of shingkeng forest from an opening due to a fallen tree ; 
the low plants in the foreground are shingkeng seedlings, and in the background 
the abscnce of nlosses froill the trees is obvious. 

8hinglieng forest has no large leaves. These are measurenlents of t!.l)ical 
leayes gathered in an area of purc forest :- 

Vaticn shingkeng , 

nnlhounicn brscteata 
l'sychotria calocarpe 
J'olyalt,hia nrgentca. 
Phryni~im capitaturn 
Undeterniinrd . 
Pollia sp. . 
Gymnmporia 

1)iospyros sp. 
Cl inac~nthl l~  sp. , 
Artiisia s11. . 
Apocynarrn . 
hlicrotropin discolor 
I~ntl~tcrrninotl . 

Sq. cm. 

i 0  
140 

80-100 
6 s  90 

90 
80 
76 
75 
50 
GO 
66 
50 
4 ,-i 
40 
40 

Popol(in Jjookrri, Polycclihin argctttca, Polypodium I~enzionitideuna, P.s,ycAotria 
rlcwticul(~to, Polybotrga al~l~o~dicttlnln, Guattcrin pollidn and Peliosaf~tR~~ 
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violacea are very common conlpanions of the shingkeng. These make an 
assemblage which certainly has smaller foliage than assemblages to be foun4 
a t  the same altitude upon other and neighbouring hill-faces. 

On March 2nd a t  Rengging I made an observation upon the reduction of 
the light under shingkeng trees and found it 1/29 to  1/42 of the light within 
Rengging camp and on the Expedition's road in the neighbourhood of the 
camp. 

The bumboo belts. 

The village of Balek takes its name from its bamboos, but they are culti- 
vated. Similarly there are groves of cultivated bamboos near other villages. 
Wild however are t,he belts of bamboos which girclle the hills on very steep 
slopes. Plate 11-B is a view in one of these belts showing how Ohe 
bamboos fall across each other. The consequence of this falling is the 
blocking of the Abors' hunting paths, so that they invariably get broken 
a t  the belts. 

There are very few plants associated w-ith the bamboos. One of the few 
is Ysychotricc dentic~ilatu; another a Pteris. Bamboo thickets elsewhere 
than in Abor-land are equally devoid of associated plants ; but I have seen 
hillsicles in Cachar after the flowering and death of Melocannas, become 
green from a growth of climbers, either from dormant seeds, or from sup- 
pressed smal12planta which obtained and utilised their chance of growing 
when the shade of the Melocanna was removed. 

Rocky riclges. 

A few roclry ridges cross Abor-land. The best kno an of them was called 
bp the Expedition the " Razor-edge " from its sharpness, and lies between the 
Igar and Lalik streams. It seems that a hard quartzite makes it. There 
is another such ridge upon the mountain overshadowing Rengging camp, and 
2 small one over Rotung apparently geologically the Rame ; while upon Bapu 
is n rocky ridge perhaps of a different nature, and the summit presents a sand- 
tone cliff: towards the south which therefore affords a position for plants as 
a-ell drained as the other rocky ridges. 

These ridges are deficient in humus and carry a vegetation consequently 
modified. 

On the Razor-edge occurred Diptcris Wallichii and Brachylome Wnllichii. 
The summit over Rengging camp is more fully exposed and much higher. 

The rocks are coated by orchid8 elsewhere epiphytic, none of which were in 
Rower a t  the time of my two visits. Two species of Agapetes were with them. 
Rhododendron calghyllzrm occupied the most exposed corner. Growing up 
to the rocks from below over and among laurels as Lindera pulcherrima, were 
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Arundinaria Mannii, Calamus acanthospathus, Calamus gracilis, Pandaaw 
sp. and Smilax parvkfolia. Cyclophorus irrigua, Care$ cruciata, O p l l i q u g v ~  
coicllichianus, Microtropis sp., and Daphne inoolucrata were present between 
the rocks and the forest. Lasianthus Biermannii end an Ardisia were in the 
edge oi: the forest along with Castanopsis Clarkei carrying the same orchids 
apparently as the bared rock, and Pieris oz.ali;fblia. Not remote was 
Pel;erornia rejlexa and the very peculiar Blatoskma imbricans. 

The rocky ridge on the ascent of Bapu carried a vaccinium growing 2m. 
high over rocks, Peperomia rcjexa, Viola serpens in great abundance, 
ctbundant C'ryptocarya A~idersonii, a Hpdrangea, plenty of Plectranthus 
GriBthii, Senecio araneosus, Rubus linetrrzrs and R. Burkl l i ,  Rubia 
sikkimensis, Cares Jilicina, Paniczrm plicatum, Ichnantl~us pallens, and 
Pteridium aquilinum, an assemblage quite different from that  of the 
hill-top over Rengging . 

Upon the very sunlmit of Bapu Darnszaccr~zlhus indicus was found along with 
Daphne WallicAii, Lasiwihus Biemannii ,  S y ~ ~ p l o c o s  glornernla, R?tododcndroit 
calol)hyllzrm, a T7acciniu~n, a Strobilanlhe~, Arundinaria Grzgifl~itrna, Ain- 
sliucn j?tcropodn, Euonymzis friyidus, Pclygo~latuln oppositifolium, Srrbilacinn 
fuscn, Peliosnlzthes macropkylln, all under t l ~ e  shadc of trees of Quercus 
dealbnin, Qucrcrrs sp. (this being the chief tree), Pio i s  ocalijolitr, G'arcinia 
Morclla and some other species. The trees cnrried cliphytes as Pepe~onzin 
retlexn, illrdir~illu B imnl~ ,y~~za ,  Acrehg,ialrtli as sp., ilhapl~irlo~l~orn g r a d i s ,  
Polypocliunz vorv~alc, Ilynu ~ ,ol~Ayl l~im Oudiuln, Noptcij~lcu~u?~~ sp, mosses and 
manv orchids, whicl t  were flourerles?. Furtl~er ovcr the trees climbed 
Calrtsjz~ts ncn~~t l~osput l t~c ,~ .  

The clcariiig of the to11 for trigononictrical observations was leading to a 
vcry vigorous growth of the Si~obilautlrc~, 

It was a long time l)cfol,e I founct this cstraordinnrily widely ~listribui~ed 
fern in Ahor-land, wl~cre it is vcry rare : before lcaviug the hills, however, 
I had found five locrtlities, all more or less in a lincl from nort,h to south. The 
northernmost l~lace was near Ponging village towards Jnni, the second under 
Ponging n11on the bnnlc of the I)il~ang, the third was over the junction of the 
Yamne with tJir Dihnng, tlle lol~rtll immcciia (,ply ovcr Renging camp, ant1 the 
last the rocky ritlgc upon tlle sonth Eacc of Bapil which has just hecn described. 
In e ~ c h  locality it is exposed : my diary records of the Ponging locality 
< < brackcn occurs sparingly under Sacchanim. . .on a bluff a t  the actual corner 
of the Yanlne valley : the corner is exposed snd a strong wind was blowing 
over it." Thc other localities were similar in exposure, exco,pt. that  by tho' 
river side. In  one of them it had Clcichenia and Etrrya for associates ; in 
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another i t  had Lycopodiztm cernum. Near Ponging a solitary tree of Bombax 
waa near to  it, one of the two observed furthest in the hills. 

Nowhere was the Bracken abundant ; and the largest clumps carried but 
15 fronds. 

Phegopteris punctatn which has the habit of Pteridium was observed 
elsewhere in the hills. 

Epiphytes. 

Epiphytes and rock-plants have this in common, that  they run alike risks 
of desiccation : i t  is convenient therefore to  proceed to  epiphytes. 

The excemive moisture of Abor-land favours epiphytes, which are even 
more numerous than the enumeration following (Part XI) indicates. Mosses 
are in great abundance, both upon bark, stones, and earth, and also on leaves. 
N e c b o p i s  crinita was found upon a thalloid liverwort. Ferns are common, 
especially Asplenizcnx Nidzrs. Unusual plants were found existing as epi- 
phytes, e.g. Adenovacme longifolia and Polygowum chinense. 

Epiphytes in the plains, are most conlmon upon the northern sides of 
tree-trunks ; but a little more shade than is usual will enable them to live on 
the ~louth side also. 

The basin of stiff leaves which Asplenivm Nidtrs possesses would seem 
likely to be an excellent place for other epiphytes to use in commencing life, 
especially as many seeds must fall into it, and on account of that a consider- 
able amount of attention was given to  it. But the conclusion was reached 
that  it is far too dry * in most case for such a purpose : and the total number 
of  instance^ of other plant serving themselves a t  the cost of this fern is 
summed up in the following table :-- 

Ficus elaetica, whose seedlings store water in a swollen hypocotyl, once 
Roehmeria platyphylla, two seedlings dying from want of water a t  a height 

of five cm., 
Anonacea, seedling, 
Maesa indica, seedling, 
Polygnnum Poaumbu, 
Ja~minum seedling, 
Conocephalus suaveolens, 
Asplenium nitidurn, 
Polypodium nummularifoliuni, 
Nephrolepis cordifolia , and 
Psilotum triquetrum. 
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Inasmuch as Boehmeria, Maesn indica, and Anonacme, as well as Pdy- 
gofitcm Posumbzi do not exist as epiphytes, me may assume that their seedlmgs 
were destined to  fail in the d.~pleniunz. Nidus basins. The ferns would r,::cceed ; 
but it is an interesting thing tha t  Asplenium Nidus spores appear i ~ t  to  
germinate in the plant's basins. 

In  one case a Vitis touching an Asplenium had rooted adventitiously 
among the Asplenium roots ; and in another an Aeschyrla18thtr.s had done the 
same. 

It is well-known by those who cultivate orchids in the tropics that they 
show marked preferences for certain trees. The reasons for the preferences 
are complicated differing from place to place (cf. Hope on varying requirements 
of a few in Journal of the Bombay Natural History Society, XV., p. 89, and 
difficult to analyse ; but whereas some trees give excessive shade ; and others 
produce too damp a.n atmosphere, the surface of the bark is undoubtedly 
of great importance. Clearly i t  is possible that a tree may afford a suitable 
substratum in one country, but be unsuitable in another. The following 
trees in Abor-land bore epiphytic Spermatophytes or Pteridophytes :- 

Altingia melsa, Artocarpus integrqolia (but rarely), B a s s i ~  butyracoida, 
Bischofia javnnica, Car.,yota urens, Cmtanopsis Chrkei, Cedrela febryuga, 
Dua bangn sonnwatioides, Dysoxylon procerun? , Eugenia sp., Glcdit.~chia 
Delnvayi, Hovenia dulcis, Pterosper?num merifolium, Quercus sp., Spondks 
m:illaris, Stereospermum chelonoides, Ternzinccliu ~nyriocnrpa, Treuza ~ m b o i n -  
ensis, and ULnus lancifolicc. 

The Abors fell and burn, as far as burning is easy : then they sow among 
the prostrate logs, and that which comes up, the inixed crop and the weeds in it 
is allowed to grow without any weeding. Composita: are the nlost pro~l~illent 
of the early weeds, especially dgeratum and various species of Bluneea. These 
come up through the standing grain ; and under them inay be found 
lesser weeds such as Viola Patrinii, Viola diffusa, Omlis wr)ziculntn, 
Mnzus surculosus, Drytnnvia cordah and Ajuga mwosperjna. Seemingly, a 
little later in asserting themselves, appear Spilnnthes Amella, Gnaphalizcm 
luteo-album, Calanzindhn gracilis, Trit~mnfdh Bartramia and Tri?o~tfelta 
pilosa. 

As the climate of Abor-land shows distinct seasons (vide the diagram ofi 
p. 9), the clearings of the Abors return to forest by annual waves ; and the 
stages of returning which we call seres, will be found most easily defined by 
the age of the clearing. The sere which comes earliest has a duration of 
one year or less because it contains the annual weeds. The we s of thia J first sere are small-leaved. Gathering, from a clearing in it in the immediate 

c 2 
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neighbourhood of Rotung village, a typical collection of leaves and measur- 
ing t.hem, I obtained the following figures :- 

Bq. cm. 

Plantagn major . 
Ajlipa macrosperme . 
Dichocephala latifolia . 
Ageratum conyzoides . 
Bidens piltsa, (terminal leaflet) 
Hydrocotyle rotundifolia . 
Viola Patrinii 
Bidens pilosa, (lateral leaflet) . 
Polygonurn Poslimbu . 
Yolygonum capitaturn . 
Impntions violaeflora . 
Antlrnpogon nssimilia . 
Viols diffuha . 
Lobelin o f ink  . 
Gnephnliurn luteo-album . 
Drymarla cordata . 
Oxolis corniculata . 

With the intrusion of woody plants, which becomes evident only after 
the reaping of the first crop, the supedcies of t.he leaves in the clea.ring 
increases ; and after n few years a sere exista such as the following repre- 
sents :- 

8q. cm. 
I ) d ~ ( : l i ~ : l . i ~  dt:ntir~~lilf& . . • 300 
I ) n l h o ~ ~ ~ i c , ~ .  1)rnctenta . , 210 
C'olnhrr t111n dn3ystrrc!1ynm . . 200 
Rlr~n~oa  halsnmifprn . . . .  • . . . 135 
Rkcmonn tiihernsn . . .  , . 125 
C:irardinin het.rrophyll+ . , 125 
Solnniim inclicom . . 110 
Notsinturn hcrpeticum . . a , . 110 
Bn~t l~ in ia  t l i ~ e g e n s  . . . . 1 1 0  
Rl11)n~ Bnrltilli . . . . 100 
C'nrrrarin Varero . . .  . 90 
>l~In.storn~d . . . . 75 
Cinnamonu~rn obtnaifolium . . .  . . . 75 
>Irliosma pinnate . . . . . .  . , . 6.3 
E m h n t ~ r i a  platyphylle . - . . , ; P  . . 60 
1,itscn snlicifolia . . . • GO 
Pilea s~nilariiolia . . . . 40  
Pipcr ap. , . a . 35 
Cin~ornpelo~ Pt~reira . . . 30 
ItI-~rloclon~rn 1,icolor . . . . 28 
Cutlrania joretlsia . . . . . . 20 
Hetl yot is hispirle . . . 16 
Olernetia geurianm . . . .  . . 13 
Rtibae leeiocerpue . . . . , . . . . G  
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These plants were all in association close to Rotung village, upon clearinge 
returning to  jungle a t  a slightly earlier stage or sere than those seen in Plato 
VI-B. After the sere has passed, considerable divergence map arise in different 
clearings. Upon some M a m n g a  dentkubta becomes predominant ; upon 
others Saurauja punduana : some grow grasses and some grow none ; under 
the hills upon the pleistocene gravels Phricgmites comes to rule ; on cleariazj 
from Yambung northwards Saccharum plumes make a show : the big clearing 
of Rammidambang appears to owe its name to the abundance of Blurnsa 
on it. I had not time to get a full knowledge of the courses of the recovsy 
of the forest ; but these appear reasonable conclusions :-that Saurauja is 
likely to get the upper hand if the situation be very moist and a t  some  light 
elevation ; and in these places SeZqinella may coat the ground under $he 
Saurauja-bushes ; that Macaranga very often gets the upper hand in lomlan-l. 
steamy hollows ; that Sacchzrunz gets the upper hand only away from the ~ d g z  
of the hills where some of the excessive moisture has been lost from the wind. 

The Saccharurn-with-Euryn clearing upon Signal Hill over Yambung deaecver 
a few words. The soil was found to be full of angular lumps of quartzite, 
most unpleasant to walk over. The vegetation was mainly of Sacchnr?6m 
ar*undinaceunz, Ph~agmites Rarka and Tltemeda gig~ntea with Burya bushes 
intermixed: on the steepest slopes the last grass was the most abun~dint ;  
a t  1.500 ft. or 457 m. the second grass rules ; then the formation gave pl:)c.e to 
Plzrynium capitaturn and Saurauja which had clothed the actual sumait ,  
the sedges Carex Jilicina and Scleria ehta taking the place of grassex As 
there mere neither Bontbax malvbaricurn nor Zizyphus Jujubn bushes 02 the 
hill the formation bore only such little resemblance to the vegetation of g,~s9sy 
places in the plains as was due to the coarse grass and to  the scitamina;)us 
leaves in it. 

Where a river cuts through the forest, the light so let in under the big trees 
fosters a modified flora. The co~nmonest tree in such situations is Ficus 
Cunia, its branches arching out into the light and its leaves making 3 beadti- 
ful mosaic. Along with i t  grows Leen aspern, Saurauja ~zepalensis, Macnra)t3a 
dcnticzclata, Cudrnnia jnvnnensis Grewia laevigata, Boehlneria ma?~.rophylln, 
and tho grasses Thysanolaena maxima and lmperntn nrundinacea. Of these 
 plant,^ Lee& aspera is most commonlv seen on corners, arching out, and i t  goes 
hare when the river is low. 

Strobibnthes nzncrostqius (Plate 111-A) may occur in the mall under the 
jhnde of Ficus Cunin : and Bnuhinin pzcrpurea may be present. 

The situation is moist, and the leaves of the characteristic plants are 
relatively large, e. g. 

Sq. om 
Ficus Clinin . . 490 
Sauraii je, punrlnano . . 800 
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as their neighboun the Musas and the associates of Musa in the sheltered 
Bnllon-P. As the situation is permanent, the vegetation must be regarded as 
a tlirnax. 

Tlte plants which invade the river-bed. 

Plate IX-B shows the Dihang in its defile under Rotung village a t  the 
season of lowest water. The exposed bank above the stream a t  this season 
is fifty feet or 15 metres high but over i t  in the rains the river rises into the 
edge of the forest covering these banks, rushing over the rocks with a fierce 
current and forbidding any but specially suited terrestrial vegetation to exist 
upon them. As for the most part the river remains full from June until 
October comes to an end, the time when these specially suited plants can 
vegetate freely is at  the most seven months and during those seven months 
a t  the upper edge of the banks a few short lived proletarians join them. The 
perennials which endure the five months of submergence, and withstand the 
furious current are exceedingly interesting. Again, as  the condition is per- 
manent. this vegetation has the nature of a climax, though a very open 
association. but the admixture of short lived plants is the admixture of an 
imperfect sere. 

At Rotung the gorge is more hemmed in than below and than above, so 
that the stream is most furious there ; but everywhere a t  the height of the 
river it is very powerful. 

The following are the proletarians (belonging to an imperfect sere) which 
were observed in the river bed just below the upper flood limit:- 

Blumea ?)tembranucea, Crepis japmica, Lactuca grmilis, Vernonia cinerea, 
Oxalis cornimlatu, Fragaria indica, Viola Patrinii, Mazus surculosus, 
a d  Phyllantkus sp. 

The following are the species of the peculiar climax with special adaptations 
to the locality, in tabular form showing the zone of the river bed that they 
occupy :- 
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Phragmites Karka also occurred in the river bed, a plant here and a plant 
there evidently washed from the bank during the later part of the time of high- 
water, and deposited as the river fell ; but in its case i t  was possible from re- 
mains to see that i t  would not survive the next flood-season ; and for that  
reason i t  has been excluded from the table above. Polygonum chinense was 
almost excluded from the table on revision, but the way in which i t  grew 
sterile but apparently healthy when comparatively newly uncovered, caused 
it to be allowed a place : its mode of persisting should be the subject of 
study. 

Pissidens divers~olius, the moss which descends furthest into the river 
bed, is obviously fitted for its amphibious existence : and i t  produced capsules 
within a very short time of being uncovered. Its favourite habitat is the surface 
of dead Hmonoia-twigs close to  the shingle of the bed. At Janakmukh 
i t  was found almost 2 metres lower than the next species,-the two undeter- 
mined Jungermannias, which were sterile. About a metre higher a t  Janak- 
mukh appear Phegopteris prolijera and Equisetum debile together, with a few 
plants of Polygonum chinense. All of these plants were sterile a t  the lower 
levels. A little higher Diplazium esculentum and Ficus p y r i f m i s  appeared, 
sterile too, and the stem-tips of the latter killed. It would seem 
rather to be a case of endurance of adverse conditions than adaptation to 
submergence in all species so far mentioned except the Fissidens ; for all seem 
to grow with more success above the flood-limit : but among the next planta 
are species specially adapted which do not occur above the flood-limit as Pters's 
Grifithii, Homonoia riparia and Cares Thomsoni. Along with them occurred 
Diplazium esculentum which has not special adaptations. The two fernsoc- 
C U Q ~  sheltered corners among boulders and in bays ; but the two Spermato- 
phytes were found in places where the current would nm fiercely. All of these 
remained sterile until the very end of January, by which time they had 
been uncovered for a couple of months and perhaps more. 

Of the four remaining species, Arundinaria intricata and Rhubdia lycioides 
are specialised plants ; Marchantia is not specialised, and Ficus heterophylb 
is a stream-side species. 

The depth to which the species enumerated advance into the river-bed 
was worked out in chief part a t  Janakmukh, and corrected by observations 
along the river a t  all other points touched. 

Plate X is given over in this paper to the illustration of Homonoia : A is 
the bed of Hm,onoia a t  Kobo in general view showing how the stream causes 
a permanent lean in the twigs : B is a bulky trunk exposed by erosion. 

When the river falls and exposes the Hmonoia bed, the twigs are leaflese, 
but the bark contains chlorophyll. Then in December copper-coloured 
leaves are put, forth and a t  the end of February flowers commence to appear, 
the first being close to the ~hingle or sand where they receive a considerable 
amount of heat. The seeds germinated in January, producing an erect seed- 
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ling, which i t  seems is pwhed over to  a leaning position in the first flood- 
Beason. 

Among the Homonoia plants Carex Thmsoni  h d s  a suitable place. When 
the waters fall from aBove it, its leaves are green and towards the down-stream 
side of most of the ~ l a n t s  prone against the soil lies the infructescence of the 
Imt season still holding its seeds. When these seeds are bared they germinate ; 
and a brush of rootletsl descends out of the infructescence to the river-bed, 
mhich as the Carm plants hold a small amount of debris, is almost always a 
epot prepared for them. 

How these two plants can spread up-stream is not evident. Their spread 
down-stream towards Dibrugarh is soon stopped by the absence of suitable 
shingle-beds for their growth. 

Homon~ia often gets killed by burial in a sand-drift ; and what is the case 
with it, is doubtless also the case with the other plants of the river-bed. 

Among the Homonoin, Equiseturn debile makes sterile felted patches by 
a sexual reproduction. In  the same places Phegopteris proli,fera " walks " 
by the production a t  each leaf-tip of a new plant, i t  thus ties itself down 
against being torn from its root-hold. Polygonurn chinerbse roots a t  its 
nodes and so gets anchorage. 

Rhabdia lyciodes is in appearance rather like the Homonoia and is made 
by the current to lean in the same way. When driven to be quite prostrate, 
it produces adventitious roots, and eo in the fierce current takes the firmer 
hold. Its new foliage is produced contemporaneously with that of H o m o n k ,  
but is not bronzed. The bark is thick and green. 

Arundinelh intricatn grows on rocks and holds tight to them by the web 
of roots from which i t  gets its specific name. These form a dense mat of remgk- 
able firnlness. 

Along the river-margin are a few more plants which have not been named 
yet : these are Col-inria nepnlen.sis, and Spiradiclis ylindricn, which are spe- 
cialised river-margin plants ; and with them may be found Carex jilicin~, 
Pogonathmm snc&raidcurn, Arundinella Wallichii. Eheagnus pyrqormh, 
GrewicG ser~ulntrc, -4rdisin dep:pl.c.s.rrc and 0phioglos.surn vulgare. 

The average leaf of Hmonoia measures 23 sq. cm. which is not large ; and 
the foliage of its associates in the river bed are distinctly small-- 

Ficns pynfmmis . . 23 
Homonoin ripmria , . 23 
arewi~ aerrnlata . . . .  9 

Urena lobats . , 1-5 
Rhabrlia Iysioides . , 1.5 
Polygonurn oepitatnm 1 
Pogonetherurn sacchero~denm . . . . . 1  
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Homonoia. requires considerable moisture and is apt  to grow most luxu- 
riantly where small streams entering the river filter through the gravel. 

"Chapris" or sandbanks reclothed by herbage. 

The word chapri is a local one and indicates a patch of grassy sward lying 
in the forest. A chapri always conlrnences as a sandbank or succession of 
sandbanks. Small more or less drought-resistant herbage takes possession 
as the first sere and until this has been ousted by trees the word chapri is 
applied. Two rather large chapris came under observation during the Espedi- 
tion and some smaller ones. The largest lies immediatety north of Kobo, 
and has resulted from a gradual shifting eastwards of the Lalli branch of the 
Dihang, which a t  one time entered the Brahmaputra a t  Pobomukh. This 
chapri has been subject to frequent k i n g  and its area has probably been 
retained as much greater than otherwise i t  would have remained, the firing 
killing the marginal forest and the invading trees. The chapri second in size 
lies near Pilung and is narrow: i t  escapes frequent firing, carries coarser grass 
than the Kobo or Kemi chapri, and is being closed by the invading forest. 
I n  the lesser chapris their very smallness keeps their surface moist and they 
have not got the pronounced features of the larger areas. Of all the vegetation 
in Abor-land, none is more xerophytic except the epiphytes, than the vegeta- 
tion of the Kobo or Remi chapri. Plate VIII-B is of the western edge of the 
chapri in March ; and plate VIII-A of the western edge of the Pilung chapri 
in the same month. Both views show deciduous trees,-in B of Stesculia 
urens, or in A of Bonabax nzalabaricu~~z and of a Dalbcrgia. The presence of 
deciduous trees is a feature of the edge of a chapri and especially of the 
western edge which receives the first sunshine of the day. They constitute a 
sere as they later give way to the normal climax. It is to be noted that i t  is 
the tall trees of this sere which are deciduous, and that the middle layer of 
the forest is full of evergreen trees. In  front, as far as firing permits, advance 
the same deciduous trees as form the border : they advance the more effect- 
ivdy along the eastern edge and southern edge, because there the dew lies 
longest by reason of thc shadow that the forest margin casts, and a fire, 
especially a fire started before noon, advances to the very edge with less 
ease. On the southern edge of the Kobo chapri the advance into the 
open of Bovnbax ~nalabaricunz was especially noticeable. Why this tree is 
absent from the view R I alrl not prepared to s iy  ; but i t  occurred a t  no 
great distance from the spot. 

Out in thc open parts of the chapri the following woody plants are found : 
Zizyphaq jujjuh, L e e ?  crispn, and Gsewin n a w  : additional upon the Pilung 
chapri were Elaemqnus pyriformis, Eugenia sp. and an interesting Phyllantltus. 
The Grewia has an underground stem which escapes injury in the firing ; and 
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the Lea escapes by losing all its above-ground parts a t  the close of the rainy 
season. Thus they are plants of special adaptation to their habitat. 

Of herbs upon the chapris, Imperata arundinacea is that which makes the 
greater part of the vegetation : it is joined by Cypwus niveus, Pimbristylb 
juncifmis,  a Demdium probably D. laxzjlorum, Pachystoma senile, Conyza 
japoniccr, Aneilema nudijorum and Phegopteris polifera. Into the more 
lush grass of the Pilung chapri, Alpinia allughas and another Scitaminea had 
found entry plentifully : and upon a small chapri near Pobamukh Triumfetta 
cana aln~ost prevailed. 

Out of the herbs, the orchid Pachystoma senile shows a suitability to its 
place, for it flowers leafless in the dryer weather and only when the time of 
firing is over produces its long solitary leaf. 

Wind-dispersal is the rule among the plants of the chapris : and Sa lb  
telrasperma, which grows upon the river margin among the chapris is like the 
plants of the chapris wind-distributed. 

The lesser trees of the forest wall a t  the edge of the Kobo chapri had among 
them, fMeliosmo simplicifolia, Meliosmo pinnuta, Viburnum colebrookianum 
and a Mullotw ; while the climbers were Mezoneuron cucullatum and A m i n  
Z,dsin. 

Thc gi-(iss l(rncl of Strdiyrr. 

It is very probable that a part of t.he grass-land about Sadiya began as 
a chapri ; indeed it is inconceivable that much did not ; but the majority of 
the wide grass area there has been greatly modified by grazing and by culti- 
vation. The most grazed parts carry Cassia Tora, Artemisia vulgaris, Pardan- 
thwr chinensis, Moslrc dianthwu, Plectranthus te~nifolius and Urena lobata, 
p1ant.s which are not touched by the cattle and get advantages over their 
competitors thereby. It is probable that except the Cassia they would be 
destroyed if the area were regularly fired. Grazing is greatest near the 
village ; go a little distance away and the grass which in the wet months 
close to Sadiya attains a metre in height? attains two metres high, with 
locally in it L a . m  brevirostris, Leea crispa and Zzzyphus jujuba. At the 
end of the rains Cwsicc Torn* dies and the Leen disjoints itself and in a 
short time the places where it is abundant are completely changed in 
appearance. Further away still rYnccharum. nrundinnceum. comes in and 
attains G metres in height, and it i~ associated with small trees of Rhus - 
semiahla., Gardenia campanulrrtn, Ficus sylketensis, Rhamnus nepnlensis and 

Dotted about the open near. Sadiya are little fields, which have been aben- 
doned. I t  i~ very interesting t,o observe how they become covered with -- 

It i~ of pensing interest to note that C4amnlie (Eecortl.; of Botanical Survey of India. I, 
p. 71)  doee not name Casein 7'or/! ep n Sarliye plnnt ; for at tho timc) of hi8 visit thore would he 
none upon the grcmnd : nor doea hr mention Le5~ crlrpn which in the rainq i~ 80 ohvionn. 



Ourcumas, and Colocasia Esculentu?n. Viola Patrinii is also an  abundant 
plant if the herbage be short. 

Periodicity irl the tle,qel~7tive activity. 

Besides Bombax malabaricunz, Ste~culia wens and the Dalbergia which have 
been mentioned as deciduous trees upon the edge of the chapris, and besides 
Leea crispa which casts away all its above-ground parts in the same places, 
and Leea aspera which has been mentioned as deciduous on bluffs upon the river 
margin, and also besides the naked tree which has been named as standing 
bare in the hill-forest, the following deciduous trees exist in Abor-land :- 
Spondias axillaris, Chikrassia tabularis, Cedrela lonqi;folia, Erythrinu strict~, 
Trema amboinensis, Hovenia dukis and Populus ciliata, and of smaller woody 
plants Rhus Gi.z$thii, Aralia foliosa and Cofea bengalensis. The last is only 
just deciduous. 

There are more deciduous trees on the edge of the hills than within them ; 
and within the hills they are more easily found on bluffs and exposed places 
low down than in the evergreen hill-forest. 

Climbers which die to the ground are to be classed with deciduous plants ; 
and among such are Dioscorea pentaphylla, Dioscorea lepcharum and all the 
other species of the genus except D. Wattii which is never out of leaf, Mucutza 
and species of Argyreicr. The woody climbers are for the most part, if not 
conlpletely , evergreen. 

During the part of the year over which the Expedition extended, the fol- 
lowing seasonal changes were noted :-about t'he end of the year when some oi 
the trees were commencing to be bare, the climbers Stemom tuberosa, Bracky- 
stemnza calycinum, Vitis planicaulis and JasminumJEexile entered upon vigorous 
growth : further some of the trees of the middle layer of the forest put on new 
foliage, e.g. Aesculzcs indica, Millettia pachycarpra and Meliosma simpli- 
c$olla, the last with its new foliage red. A month later leaf-change was in 
progress upon several species of Quercus, Altinqin excclsa, Bassia butyracoides 
and Knemu ; and a t  the same time Garcinia stipulata put out new red leaves ; 
In March the foliage of Ter?uinalia myriocarpa became thin and the trees 
changed leaf ; Ficus tm~w~a l i s  changed leaf a t  the same time. 

Open plnces ~rpon the mountains. 

There are no naturally open places upon the outer Himalaya of Abor-land 
that are not due to swampiness ; but of swamps there are a few, the largest 
swamp being Ripsbing-sieng upon the north side of Bapu. I visited i t  in March 
and I had visited earlier some smaller swamps nearer to Rotung, but all to- 
ward8 the hill-tops. In March I could walk over almost the whole of the spongy 
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surface of Ripshing-sieng : hut one of the other swamps visited could not be 
crossed. 

The surface of Ripshing-sieng is coated in chief part by Carex rara. With 
i t  occurs a small yellow Ranunculus, just a t  flowering on March 8th, a Pirnpi- 
nella, not then a t  flowering, a little of Carex myosurus and two grasses, which 
were flowerless and are indeterminable, Hypericum nepalense, Chrysospleniuq 
nepalense and Lysimachia japonica, the last rather rare. Upon the very edge 
was Embelia parvijora, a Vacci.niunz, Litsea citrata, Panax Leschenaultii, 
and (as epiphytes) Asplenium Nidus and Polypodiunz Lehmanni. 

In  the very wet swamp nearer to Rotung occurred the same Ranuncu- 
k s ,  Chr;2/sospleniu,rh nepalense, Pimbristylis junciformz's and Ceratophylluna 
demerslcm, which last points to the permanence of the water which i t  held. 

I n  a smaller wet depression where the trees met overhead there was a 
Geanerad, a Begonia and an Elatostenu~ sparingly upon black greasy mud. 
It may be assumed that the want of sunlight had rendered impossible the growth 
of the species enumerated as occurring in the other swamps. 

Grassrs ,upon path sides. 
The evergreen forest is inimical to grasses except bamboo and though man's 

interference helps them, they are upon the whole rare in Abor-land. However, 
close to the more populous villages, upon very much frequented pathsides a 
border of award appears. One such place was close to Babuk village and the 
grasses were Paspalurn conjuptum, Erag~ostis antabibis and Sporobolus indicm. 
Near to the village of Pangi a similar sward was observed. There was a tiny 
sward near the village of Balek made of 0pli.srnenus compositus and Paspalurn 
conjugaturn. Lastly upon the Dihang bank between the villages of Icebang 
and Pangi where the villager8 ferry across, was a grassy patch composed 
of Impmata arundinacecc, C p o h  h l ? y l o n ,  Paspalunz conjugaturn, K y l Z q b  
brezijolia, Cypms  elegans and in i t  Bztddleia ccandida. This patch was much 
eaten down by mithan. 

The paths among the clearings elsewhere were not bordered by grasses, 
but by rt, variety of nmall-leaved m-eeds, ~ u c h  as those enumerated in the list 
of early plants upon t.he clearings. These paths to  the clearings are not 
exactly permanent. 

Exposed areas are not those with tlhe most unusual forms of leaves, 
but the depth of the evergreen forest holds them in greater richness. Want 
of symmetry is one way in which this is shown : in the deep Abor-land forests 
there are Begoniae, Elatostemes end many similarly unusual!y shaped plants. 
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Strobilanthes glomeratus, RJiynchotechum ellipticum, Globba multijlora, Rhaphi- 
dophora Hookeri and Doritis Wightii  have asymmetrical leaves ; and the species 
which have compound leaves with asymmetrical leaflets after the manner of 
the ferns, palms as Pinanga and aroids as dpnorphophallus, are numerous. 

Then again the ground foliage exhibits variegations such as the lilac spots 
upon the species of Piper near P. porphyrophylb, the white markings upon a 
Strobilanthes near S. dyevianus, the black spots of Begonia Burlcilli, the silver 
spots of Begonia scintillans, the silver radiating overlapping spots of Begonia 
iridescens, the zones of silver i11 B. laciniata and B. Rex and the milky mark- 
ings of the leaf of Acanthus leucostachyus. These colour variegations are the 
property of the evergreen R,ain-forest, i t  seems. 

Shade gllnnts u~itllo(tl shade. 

Upon the north side of Rotung village where the hillside falls into the gorge 
of the Dihang exceedingly steeply, sha.de-plants grew without overhead shade, 
the north exposure protect.ing tllenl sufficiently. Ya,rts of this hillside got no 
direct sunlight in December. 

The " walking " of PheYo1~/cl.is l~~oZifc.rn in the rirer bed- has been inen- 
tioned already. Asg~lc~liu?rz ncl / i l lc~fol~iu?~~ walks in just the sanle way about 
the bascs of the forest-trees ; and a t  the end of t.he Iiains every frond of 
Aspidium vasiunz carried two vivilxirously produced plant,lets on its baclr. 
These ferns were observed to hc abundant. 

Insect aid in flower-Eertilisatioa appeared sinall during the period of the 
Expedition. Apis dolsntn u7as observed a t  liobo upon the flowers of Strobi- 
lrrniltes abo~cnsis (not S. dlas/c~.sii as statedin Journal As. Society, Bengal, 
XIJ, 1916, p. 253) in Novcmbcr and early Decembcr, and on those of 
Mc:.nncv~on cucullntun~ in Decembcr, rtnd again in early March upon the flowers 
of IJol?/golzvw~ cng~ilntulu : but it was not obscrved flowcr-visitingin the I d s  
until hlarch had come in. It was  not dormant-, fox n swarm was observed 
north of Ponging on January 2211d ; i t  seemed to be rather rare. Bonhus was 
obscrved in the hi119 on January 22nd, the snllle date, a t  Rotung ; but no 
bumble-hees were seen on flow-ers until March 8th, when a single one was 
obscrved upon an Ol,hiorrhiza. Xylocopa was not seen a t  all in the hills ; but 
it certainly occurs at, their foot. As i t  is dormant for a short period as far 
south as Calcut,ta, it wa8 probably dor~nallt during much of the period of the 
Expedition in the higher latit,ude of Upper Assam. Butterflies and Bibionid 
flies were seen upon flowers about Kobo in February and March. 
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Table 1.-A list of the $ermatophgta collected wild, their Zones 
in Ahor-land, their altitudes in feet and for comparison the 
altitudes from which they are recorded in the Sikkim 
Himalaya ; and in the last c o l ~ ~ m n  an indication of their 
distribution. 

In this list the names of the plants are in three types, small roman for 
those which do not descend on to the plains of Assam ; small capitals for those 
which pa.ss out on to the plains to say 20 miles from the skirts of the mountains ; 
-and large capitale for those which pass out into the centre of the Gangetic 
plains. 

( ,LEMATIS GOURIANA 
,. sikkimensis . 
., sp. . 

X-\R.\VETJI.\ ZEYLA- 
NIC':l . 

Ranunculua sp. . 
DILLENIA INDICA . 
T A L A ~ X A  H o ~ a s o ~ l  . 
MICHELIA GRIFF~THII . 

,, OBLOXGA . 
.. pnnduena . 

X A D S ~ T R ~  R O X H C R O H I A N A  

DESJIOY CHINENStS . 
Daegrnaschalon longi- 

flonim . 
Popowia klookeri . 
OXY?VIITRA FORNICATA ? . 
JIelndorurn hirolor . .. polysnthum . 
~11LI~q.4 HOXRURCIKIANA . 

,, rlolichanthera . 
., sp. 9 . 

A~PIDOCARYA UVTFERA . 
9 ,  UP. 

TISOUPOR 4 >I \III'F.R311 . 
,, C'ORDIFOLIA . 

TIXOMISCIUM FICTIOLARE . 
DOLOCLIRLA CLAUCBSCEXS 
PPRICAYPY LUS OLAUCUS . 

ADUNCUS . 
~ ~ : F , P H A N I A  HERK: 

ASDIFOLIA 

ABOR-LAND. 
(--A-- 7 Sil<kim. 
Zones. Height. 

. . . . . . .  1 p la i i~s  . Terai . 

. . . . .  3 4 3,.iOO . . 
1 2 3 . . plains-700 
1 2 . . 4 p~ains-2,000 1,000-6,000 

. . . . . . .  1 plains . . 
. . . .  . .  2 p l a i n s .  . . 

. . . .  3 4 3,300-5,000 . . 
1 . . 3 . . plains-700 . Terai-8,000 

. . . . . .  4 1 , 3 0 0 .  . Terai-3,000 

. . . . . .  6 3 , 9 0 0 .  . . 
. . 2 3 4 .iOO-4,5@, . . 
. . . . . .  4 000. . . 

4 (plains)-2,000 Terai-1,000 . . . . . .  
. . . .  3 4 (plmnn)--1,800 . . 
1 2 3 . . plains-3,RW Terai-4,000 
. . . .  3 4 90-1,300 . . 

nntl ? more 
. . . .  3 . .  7m-3,200 . . 

3 4 1,400-1,800 1,000-5,000 . . . .  
. . . . . . .  4 1,RMO . . 
. . . . . . .  1 plaina . . 

1 . . . .  4 plains-1,300 . . 
. . . . . .  1 p l a i n s .  . . 

.. . . . . .  3 2,000 
. . . . . .  . 1 p l a i n ~  .' 000--3,700 
. . . . . .  1 p la ina .  -1,300 

1 2 3 . . plnins--700 . Terni . 
. . . . . .  . 1 plaina . l,RCK)--4,WO 

Distribution. 

Indo-malayan. 
Assamese. 

. . 

Indo-malayan. 
Amnamo-burmese. 
Endemic. 
A ~ s a m e ~ e .  
Assamese. 
Assamese. 
Indo-malayan. 

Asaamo-malayen. 
Assamese. 
As~amo-burmese. 
Assamo-bumem. 
A ~ ~ a m o -  bn rmeae. 
A~namo-hurrnese. 
Endemic. 

Assamo-hiirme~e. 
Kndemic. 
A~narnene. 
Indo-burmcse. 
Asnamefie. 
Intlo-assamese. 
Ansamn-malayan. 
Endemio. 

Old World. 
Himalago- 

BRSAmFRC. - 
lndn-bumem. 1 2 3 . . plaina . . Terai-4,000 



BOTANY OF TAX .-111011 I5,YPEDlTlON. 45 - 
ABOR-LAND. 
r-a-7 Sikkim. Distribution. 
Zones. Height. 

CISSAMPELOS PAR- 
EIRA . . .  3 4 plains-1,500 Terai-1,600 Assamese. 

. . 3 4 500-1,500 . . ? Endemic. 
2 . . . .  plains . . Assanlo-chinese. 
. .  3 .. 1.400 . . 1,000-2,600 Assamese. 

p la ins .  . . Assanlo-burmese. . . . . . .  
plains . . . . . .  . . . Old World. 

2 3 4 4,600 . . 2,000-10,000 Himalayo- 
assamese. 

,t sp. 
Pycnarrhena planiflora . 
Cyclea bicristata . 
STAUNTONIA BRUNONIANA 

NYMPHAEA STELLATA 
Dicentra scandens . 
NASTURTJUhf INDI-  

CUR1 . 
Cardamine hirsuta . 
Sisymbriam . 
Capparis multiflosa. . 

,, tenera . 
ROYDSIA SUAVEOLENS . 
VIOLA PATRINII . 

,, distans . 
,, gl~ncescens . 

. . . . . .  l ~ l a i n s .  . Terai . . Indo-malayan. 

. . 3 4 800-2,400 Terai-12,000 World. 
9,500 . 
1,300 . 
000 . 
plains . 
plains-3,800 
4,000-5,000 
plains-900 . 

l,O(H)--3,500 
unrecorded . 
Terai-7,500 
'rerai-8,000 
7,000-9,000 
7,000-10,500 

4,000-6,000 
. . 

l'erai-3,500 

1,000-7,000 

Terai-4,000 

-1,000 
4,000-10,000 
'l'era&5,000 

Assamo-burmese. 
Indo-burmese. 
Assamese. 
Old World. 
Indo-nssamese. 
Himalago- 

malayan. 
Assamo-chinese. 
Assamese. 
A ssa~no- burmeee. 
Endemic. 
Himalayo- 

burmese. 
Pantropic. 

,, diffusa . 
BENNETTIA LONCIIPES . 
GYNOCARDIA ODORATA . 
Xanthophyllum Burkillii 
Brachystemma calycinum 

DRYMARIA ('ORDATA 
PORTULACA OLE: 

RACEA . 
H Y I J E ~ T C ! ~ ~ I  UEPAU. .ENSL.  

., JAPONICUM . 
plains . 
3,500 . 
plains . 

World. 
Indo-burmese. 
Indo-australian. 

GARCINIA PEDUN- 
CULATA . . . . .  4 9 0 9 .  . . Assamese. 

2 3 . . 600-2,000 . . Indo-malegan. 
. . 3 4 800-4,800 2,000-7.500 Assamese. 
. . 3 4 2,000-4,500 4,000-5,000 Assamo-bnrmese, 
2 3 . . plains-1,500 . . Indo-malapan. 

. . . . .  4 600 . . ... 
. . 3 . . 6,200 . . 3.500-7,000 Himalayan. 
. . :I 4 1.500-4,000 5,000-6,000 lndo-malayan. 
. . 3 . . 5,100 . . . Assamo-malayan. 
. . . .  4 (plains)-3,600 4,000-13,000 Himalayo- 

malayan. 
. .  3 4 7 0 0 .  . 2.000-8,000 Himalayo- 

., Morella . 
,, stipulata . 

~CalophyUum polyanthum 
MESUA FERREA , 
Adinandrn sp. . 
Eurya svmplocina . 

,, ACUMINATA . 
,, ? phyllanthoides . 

AOTINIDIA OALLOSA 

Saurauja nepalensis . 
,. ROXBUROHII . 
,, PUNDUANA . , 

SCHIMA NORONHAE . . 
PYRENARU BARRIIO- 

TONIAEFOLIA . . 
C~rnrllie rlrnpifcro 

9 ,  I I I ~ C R C P ~ R  . 
Dptorocnrp~~n pilm~ls . 
Vatic& Shingkcng . 
SIDA RHOMRIIPOLIA . 
tJRENA l,ORl\TA . 
HIBISOITS F I I A C I R A N R  . .. vTrr IPoLIus  . 
,, A~EI.MOSPIICA . 

K Y D I ~  ( '4LYCISA , 

Assnmese. 
As~~rno-hi1 rmese. 
Assamo-hurmesr. 
Assn.mo-biirmesr. 
Fhdemic. 
Pan tropic. 
Pnntropic. 
As.sn.mcse. 
Tndo-ma1nva.n. 
Pantropic. 
Indo-Barmosc. 



46 RECOBDS OF THE BOTANICrlL SURVEI' OF INDIA.  

BONBAX MALABARI- 
CUM. 

STERCULIA VREXS . 
,, VILLOSA 
,, COCCINEA . 
,, sp. 

E C H ~  3CARPUS BTERCW- 
LTAPEUS . 
sr 

Heritiere macrophylla . 
REROSPERMUN ACERIFO- 

BUETTNERLA ASPERA . 
Qrcwia s e m l a t a  . 
,, nnna . 

T R ~ ~ I F E T T A  B ARTRAMIA 
CAY A 

cc;'nr.rrc )n r s '  ' ACU: 
Tli?:(:PLUS . 

ELAEOL' IRPUS Y I X K ~ I E N -  
SIY 

,, hrnrcanr~s . 
., VARUXSA . 

H IPT:\QZ HlDABLOTA . 
As~-~iiliopt~:ris Et.?xl~ur~!iii 
OXALTS COl?NTC!lr- 

IJATiI . 
IMPA.PIE\:II VIOLAE, -OLIA . 

,, n.r5:11t% . 
,, lacvignta . 
9 ,  RP. . . 
,, TRIPET:\LA . 
,, hractcolat,~ . 
,. rncernmn . 

Evmlin irnxinitoli~ . 
X A Y T H ~ X Y I . ~ . Y  A('A1VTFIO- 

FOl)n'M . 

r r  UP. 
MURR \Y 4 EXOTICA 
CLAUPENA IIEPTA: 

PHYLCA . 
C $ t n ~ a  Aurant~nm . 
,, medice, v. limonum 

&lanthna prandia . 
BanCEA HOLLIS . 

lie Toanenrlem . 
Ye 

ABOR-LAND. 
7 A-\ Sikkim. Distribution. 

Zones. Height. 

1 2 3 4 plains-1,000 Terai-900 . Indo-malayan. 
. . . . .  1 2 plains . . Indim. . 1 . . . . . .  plains . . Indo-burmese. 

3 4 900-1,400 3,000=-6,000 Assamo-melayan. . . . .  . . . . . .  .. 2 600 . . . . 

600-2,800 . 
plnins-900 
plains . 
900- 1,400 . 
plains-- 1,000 
1,000 . 

Terai-4,000 Himaleyo- 
burmese. 

. . . . 
Terai-1,000 Himalayo- 

malayan. 
3,000-4,000 Assamo-burmes~ 

. . 
Terei-1,000 old wdria. 

. . Asaamo-burmese 
Terni . . Indo-malayen 

1 2 3 . . plains-1,000 . . Asnamese. 
. . . .  3 .. 6 , 2 0 0 .  . . Assamo-burrnese. 

3 2,400 . . . .  .. . . Terai-3,500 Himalsyo- 
bnr111cr;e. 

. . . .  1 2 ~ I R ~ I I - .  . Terai -2,000 Intlo-~nalnyan. 
1 . . . .  4 p!ai11~-1.090 Tvrni - 6.000 Ascarno-burme~e. 

I . . 3 4 plains-2,000 Terai-10,000 World. 
4 700-2,700 . . . . . .  . . . Ansamo-burmsse. . . . . . .  4 1,60&3,800 1,A&8,000 Asaamrsc. 

3 800-1,400 . . . .  .. . . . Alisamese. 
2 600 . . . . .. . . . .  . 

1 . . . . . .  plains . . 2,00(1--5,000 Assarneae. 
4 600-2,000 . . . . . . . .  . 
4 3,600 . 6 , 0 ~ 1 0 , 0 0 0 ?  . . . . . .  . . . . . . . . . .  4 800-3,700 Torni-8,000 Aessmo-biirrne~e. 

. . . . . . .  4 900-1.800 Terai-7,600 Himaloyo- 
hnrrnr~e. 

. . . . .  1 4 pin ins--1.300 r~nrccnrded Asnnmo-bnrmeEe ...... 3 4 700-2 090 . 2 000-6.000 Indo-malayan. 

1 2 3 . . plninq--2.030 Tcrcbi-7.000 Indo-ni l~tral i9~.  
3 2 , 0 0 0 .  . . . .  .. . . . . 
3 2 000 . . . .  .. . . . . . 
3 2.400-3.400 . . . .  .. . . . . 

1 2 3 4 plains-1,200 Terai-4,000 Indci-rnalnpn. 
4 1,000 . . . . . .  . . . . . . . 2 3 4 plain.e3.100 Torsi . . Indo-pacific. 

1 2 . . . .  plains . . . I n d o - h i ~ r m c ~ ~ .  
1 . . . . . .  plains . . . ? 

4 700 . . . . . .  . . Terai4,OOO ? 
1 2 . . . .  plains . . 1,000 . . E. Himalsyen. . . 2 3 4 p1ein~-1,700 2,000 . . A~eamo-bnrmese, 
1 . . . . . .  pleine . . . Asaamo-burmcae- 



ABOR-LAND. 
Sikkim. Distribution. 

Zones. Height. 
Dysoxylon binecterifer- 

urn 
,, PROCERUM . 
,, PALLENS . 

CHISOCHETON PANICULA- 
TUM . 

Aglaia perriridis . 
,, CHITTAGOSGA . 
1, 8P. . 

AMOORA POLYSTACHYA , 
C E D ~ E L A  FEBRIFUQA . 
CHICKRASSIA TABULARIS . 
ERYTHROPALUM VAOUM . 
LEPIONURUS SYLVESTRIS 
GOMPHANDRA AXILLARIS 
NATSIATUM HERPETICUM 
MIQUELIA KLEnlII . 
CARDIOPTERYX MOLDC- 

CANA . 
Euonymus kachinensis , 
,, frigidus . . 
,, ?theaefolius . 
,, sp. . 
,, sp. . 

Celestrus Chembionii . 
9 ,  sp. . 

MICROTROPIS DISCOLOR . 

1 . . . . . .  plains . . 500 . . Indian. . . . . . .  4 900-3,500 . 2,000-5,500 Assamo-malayan. 
3 700-1,500 unrecorded Assamcse. . . . .  .. . . 

plains-2,400 
2,400 . 
7 0 0 4 , 6 0 0  . 
3,900 . 
600-3,600 . 
plains-2.600 
600-2,000 . 
700-2.400 . 
plains-(? hills) 
700-5,500 . 
plains-2,000 
plain8 . 

Asssmo-burrnese. 
Assamcse. 
Asaamo-L urmese. 

. . 
Indo-malapan. 
Assanlo-malayan. 
Indo-ir.nla\-an. 
Assamcrc. 
Assamo-malapan. 
As~amcsc. 
A.;?an~o-l;urme~e. 
Assnmeee. 

Assamo-malay an. 
Asnamo-burmeee. 
Assame~e. 
Assemese. 

. . 

9 ,  spa . 
Gymnosporie lacumineta . 
,, sp. . 

SALACIA PRINOIDES . 
,, latifolia . 
s r  FP. 

. . 
6,000 . 
unrecorded . 

. . . . 
V~'N~%AGO'  MADE: 

RASPATANA 
ZIZYPHUS JUJUBA : 

,, RUGOSA . 
Indo-burmesa 
Indo-rnalayan. 
Indo-burmese. 
Assemo-burmesr. 
? Chinese. 
Himalayo- 

malayan. 

RHAMXUS NEPALEXSIS . 
HOI-enia drllcis 
GOUANIA LEPTOS: 

TACHTA. 
,, Rhamnacee 

VITIB REPENS . 
., heyneans 
,, BRACTEOLATA : 
,, 01)ovnta. . 
,, planicanlis . 
9 ,  LAZiCEOLARlA . 
,, rr~nlicispcrnln 

GOO-1,700 . 
1,000 . 
plains . 
pl~ins-1.600 
plains . 
plains4,7410 
plains-1,000 
p l a i n s 4 , 7 0 0  

. . 
Indo-malayan. 
Indo-burmcse. 
As~amo-b~lrmcse. 
Asaamesc. 
A~sarno-chincse. 
Inclo-malayan. 
Himalayo- 

maleym. 
Indian. 
Indo-bl~rmesc. 
Tndo-nialnyan. 
Ass bmr ae. 
Indn-aurmese. 
Indian or  

Assnmeee. 
Indo-malayan. 
Assemo-burmese.. 

700-900 . 
plains . 
700 . 
plnins . 
700-2,400 . 
plnins . 

Terni-5,000 
Tcrai- 1,000 
Terai-2,500 . . 
Tcrai-4,000 
1,000-3,000 

2,300-3.600 
plainn . . . 

Terei -7,000 
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ABOR-LAND. 
w Sikkim. 

Zones. Height. 
Distribution. 

Lepisnn thes Listeri . 
APHAXIA RUBRA . 
ACER NIVEUM . 
,, oblongum . 

Endemic. 
Assamese. 
Assamo-maleyen. 
Himalayo- 

chinese. 
Assamese. 
Indo-malayen. 
Assamese. 

,, Thomsoni . 
T U R P ~ I A  POMIFERA . 
SABIA LAXCEOLATA . 
MELIOSalA DILLEN- 

3 4 900-2.400 . 
3 4 plains-2,400 
3 4 plains-1,400 
3 4 800-2,400 . . . . .  plains . 

Himalayan. 
Indo-malayen. 
Assamo-burmese. 

IAEFOLTA 
,, SIMPLICIFOLIA : 

I . .  

Himalayo- 
chinese. 

Lsamese. 
Assamo-burmese. 

,, GRIFFITFIII . 
MANG~FERA SYLVATICA . 
Holiqarna sp. 
Ta~rn1.1 HIRSUTA . 
DRIMYCARPUS ItACEMOSUS 
Sp0ndia.s nxilleri~ . 
Coriaria nepalensis . 

. . 
Assamo-burmese. 
Assamo-burmese. 
Assamo-burmeae. 
Himalayo- 

burmese. 
IIimalayo- 

rralayan. 
A ssamo-burmese. 
Assamo-burmeee. 
Assamese. 

. . 

CROTALARIA ALATA Tcrai 

~ITLLETTIA pulchra . 
. PACHYCARPA . 
,, piscidia 

Gymnocladus chinensis . 
SJiITHIA SENSITIVA . 
DESWODTUM CEPHA- 

LOTES . 
,, I,AXIFLORUM : 
,, parvifoliilm . 

Shutt-ria vt-stitn , 
Dumaqia villosa . 
Mucuna sp. . 
ERYTHRINA STRICTA . 
MARTERSIA ASSANICA . 
Pllrraria holla 
ATYLOSIA SCARA: 

.. 2 3 .. 600-1,900 . . . 
1 . . . . . .  plains . . 900-3,000 . . . . .  3 .. 2,400 . . . . .  3 .. 4 , 0 0 0 .  . . 
1 . . . . . .  p l a i n s .  . Terai . 

plains . 
plains . : 2 , 0 0 ~ i k , 0 0 0  
plninn . . Terai . 
700-1.000 . 1 , 0 ~ 5 , 0 0 0  
1,400-2,400 700-5,000 . 

plains -700 . . 
plains-1,400 2,000-4,000 
70&1,300 . . . 
80CL4.700 . . . 

Indo-malayan. 
Indo-malayan. 
Indo-malayan. 
Indo-malaya% 
Old World. . . 
Indo+burmese. 
Assnmese. 
A:samo-bumW@- 

Old World. 
Indo-mnlayan. 
Assamo-bnrmew. 
Assamo-burmew. 
Assamc~e. 

BAEOIDES 
PZEBIINGIA CONQESTA 

plains . . Terai . 
700-800 . Terai . 
800-2,200 . Terei-3,000 
1,500-1.600 Terai-3,000 
90(&1,800 . . . 

Delberpia tamarindifolia . 
,, Oliveri . 

DALHOUSIEA BRACTEATA . 
MEZONEURON CUCUL- 

LATUTrI . 
Cllsditrchia Delavayi . 
CASSIA TORA . 
B ~ u m r a  RUPA . 

Indo-malayan. 
Assamo-burmew 
Pantropic. 
Aeenmo-burmew. 
A~~nrno-brirmeae. 
Himelnyo- 

malayan. 

plaine . . Terai . 
1,600 . . . 
plains-1,300 . . 
plains-1,300 Torei-2,600 

,, divergens . 
,. PURPUREA . 

Berece? . . . . . .  3 .. 2 , 0 0 0 .  . . 
h u c e e n e  PP. . . . . . . . . .  4 2 , 7 0 0 .  . . 
ACACIA INTSIA . . 1 2 3 4 plains--2,000 Terrti 

PENNATA . 1 2 3 . . plain-1,600 1,000-'1,000' 
A~)BIZZIA P R O C ~ R A  . . .  2 . . . .  plains . . 1,900 . 
Pithecolobium montanum . . . . . .  4 4,400 . 3,600 . 

. . 
Indo-malayan. 
Old World. 
Indo-malayan. 
Aesamo-rnelsym 



ABOR-LAND. 
Sikkim. Distribution. 

Zones. 

Prunus acuminata . 
R n s u s  Hamiltonii . 
,, Burkilli 
,, lineatus . 

4,000-9,000 Assanlo-burmeee. 
Terai- 1,000 Assamese. 

Fndemic. 
5 , 0 0 c 9 , 0 0 0  Himalayo- 

mala\-an. 
3,000-7,000 Indo-burmese. . . Assamo-burmese. 
4,0&8,000 Indo-malayen. 
9,CKML10,000 Himelayo- 

brirmese. 
Terai-8,000 Indo-mnlayan. 
3,000-8,500 Indo-malayan. 
7,000-10,000 Assamo-chinese. . . . . 
5,0&8,800 Assan~o-malayen. . . Assolno-malayen. . . Assamo-malayan. 
900 . . Indo-malaynn. 
Torai4,BOO Assanlo-burmess 

. . Indo-malayan. 

,, ellipbicus . 
,, LUCENS . 
,, LASIOCARPUS . 
,, ROSAEFOLIUS . 

FRAOARIA INDICA . 
POTENTILLA K L E ~ I A N A  . 
Chrysosplenium nepdense 
Hydrangea sp. . 
DICHROA FEllRIFUaA . 
ALT~NQIA EXCELSA . 
Carallia lanceaefolia . 
Terminalia chebuls 

,, MYRIOOARPA . 
Calycopteris floribunda . 
CONBRETUM DASYSTA- 

C1IYU.M . 
ILLIQERA KHASIAYA . 
EUGENIA IVALLJCHII . 

,, ahorensis . 
,, tctragona . 
,, BALSANEA . . 
,, sp. . 
,, sp. 
r t  ep. 

Osbeckia stellata . . 

plains-900 . 
plains-2,400 
5,500 . 

4,800 . 
1,500-4,400 
GOO-4,000 . 
600-4,000 . 
plains . 
plains-3,400 
plains . 
plains-2,200 
plains-8,300 
700 
;*2,500 . 
5,100 . 
700-3,300 . 
4,700 . 
4,400 . 
BOO . 
900-2,100 . 

Assamo-mala:~en 
Assamo-hurruese. 
Assanlo-burmese. 
Endemic. 
Assnnlo-burmese. 
Assamo-bnrmese. 

. . 

. . 
Himalayo - 

burmcsc. 
plains . 
plains-900 . 

NUTANS 
~ ~ ~ L A S T O J I A  MALA: 

BATHRICUiIl . 
,, normale. . 

Oxyspora vagans . 
,, CERNUA 

SARCOPYR-011s NEPAL- 
ENSIS 

~IF,DT?IILLA RUDICUNDA . 
,, himnlayana . 

MEMECYLON CELESTRINUM 
DUADANOA SOXNERA- 

TIOIDES . , . 
CASEARIA VARECA . 

Assaino-hu rmese. 

1,800-3,400 
2,400-4,000 
6,100 . 
GOO . 

HODORONIA IIETRROCLITA 
TRICHOSANTHES BRA- 

CTEATA . 
,, CORDATA 

CUCUMERINA : 
M&IORDZCA DIOTCA . 
I\IELOTHRIA MAD- 

ERASPATANA . 
,, perprlsilla . 

TULA D I A N T M A  CALCARATA 
ACTINORTEMMA TENERUY 
~ Y I I O S T E M M A  PEDATUY . 

1 . . . . 4 pla.ins-1,200 
1 .. .. .. p l a i n s .  
1 .. .. .. pla ins .  
1 .. .. .. plains . 
1 .. .. .. plains . 
1 . . 4 plains-3,600 
1 '2 . . . . plaine . 
1 . . 3 4 plnine-4,000 
1 . . 3 . . plsfas-2,400 

Indo-malayan. 
Old World. 
Assanlo-malayan. 
Awamo-cllineer. 
Indo-rna1ay.n. 
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A!somitn clarigera . 
Cucurbitacca . 
Begonia inflats . 
,, locinieta . 
,, Griffithii . 
,, R e s  . . . 
,, B~~rkil l i i  . 
,, iridesccne . 
,, scintillans . 
,, bnrbata 

aborensis 
M ~ L L U G O  S T R I ~ A  
Hydrorotrle javanice . 

ROTUNDIFOLIA . 
~G'NTELLA ASIATICA 
Sanicnla europaea . 
Pimpinella tenera . 
OENANTHE BEN- 

GHALENSIS . 
Aralia foliosn 
Pentapanax Leschena~lltii 
ACIXTHOPANAX A ~ L E A T A  
~ C R E F F L E R A  VENULOSA . 
H E T E R O P A N A X  

FRAGRANS . 
Brasse i o ~ s i s  ~ i rn~l ic i fo l ie  
,, SPECIOSA . 
,, ACULEATA . 

MACP.~PANAX CXDULATUM 
,, orcophilnm . 

RAJIBIiCC'B JAVANICA 
V I R U B X ~ M  COLEBROOKIA- 

N V M  . . 
A N T A O ~ E P H A L U S  IXDICUS 
Na~lclcn qp. . 
U X C A R I ~  H E S S ~ I F R U C T U S  
,, PILOgA . 

S P I R A D I ~ L ~ S  CYLIX DRICA 
., BIFIDA . 
,. qP. 

PO;T~EA C'EMIVATA . 
Ophiorrhiln Mnngm . 

,, qp. 
,, hctrroqtvls . 
,, arzrntee . 
,, achrolenrm . 

! C R ~ C A ~ R ~ S  . 

ABOR-LAND. 
r 

Zones. Height. 

1 . . . . . .  plains . 
4 1,600-2,800 . . . . . .  . . . .  3 4 700-5.000 . 

3 4 800-5,400 . . . .  . . . . .  3 4 700-4,500 , . . . . . . .  4 700-3,000 . . . .  3 4 700-3,900 . 
3 4 1,500-5,000. . . . .  . . . .  3 4 4,500-6,200 

. . . .  4 600-1.000 . . . 2 ' 3  4 600-3,000 . 

. . . . . .  4 1,000 . 

. . . .  3 4 700-3.400 . 
1 . . . .  4 plains-1,300 

4 1,800-2,000 . . . . . .  . . . . .  3 4 7 M . 6 0 0  . . . .  3 4 5,000-5,500 

L .. . . plains . . . 2 - 3  4 600-2.700 ', 
. . . . . .  4 5,500 . 
1 2 . . . .  plains . 

3 4 1,30&4,500 . . . .  

1 . . . . . .  pla ins .  

Sikkim. Distribution. 

. . . . 
Assamese. 

5.00c7.000 Assamo-malayan. 
Terai-2,500 Assamese. 

. . Assamese. 

. . Endemic. 

. . Endemic. 

. . Endemic. 
unrecorded . Assamo-burmese. 

. . Endemic. 
Terai-5,000 Indo-malayan. 
Terai-9,000 Old World. 
Terai-7,000 Indo-malayan. 
1,000 . World. 
5,00i%11,00b World. 
10,000-15,000 Himalayan. 

Terai4,OOO Himalayo- 
malayan. . . Endemic. 

Terai-7,000 Assamo-barmese. 
2,000-5,000 Himalayo. 

bnrmcse. 
. . Endemic. 
. . Assamo-burmeee. 

2,000-5,000 Ansamo-bnrmese. 
6,000-7,000 Himalayo- 

burmese. 
900-5,000 . Himalayo- 

chineae. 
2,000-10,000 kisamo-malayan. 

. . . . 
Terai-3,000 Assnmo-burmeee. 
Tcrai-4,000 Himalayo- 

hurmcse. 
Terai-6, KO0 
800- ,000  . $::E%rmene. 
Terei-8,000 Himalayo- 

mnlayan. 
. . Assamo-l~rirmese. . . Assamo- bnrrnese. 



Cerlemannia Griffi thii . 
,, TETRAGONA . 

SILVIANTIIUB BRACTEATUS 
radiciflorus . 

~ S S A E N D A  ~ o i  
BURGH11 . 

,, macrophylla . 
,, GLABRA . 

ADENOSACBIE LONOIFOLIA 

,, stipulata . 
,, Listeri . 

MYRIONEURON NUTANS . 
WEBERA ODORAT-4 . 
Brachytonie Wallichii . 
RANDIA FASCICU- 

LATA . 
,, acnminata . 

GARDESTA CAMPANULATA . 
VANGUERIA SPINOSA 
IXORA ACUYIHATA . 

,, SUBSESSILlS . 
COFFEA BETGALENSIS . 

ABOB-I.AI~E. 
-A- Sikkim. 

Zones. Helght. 

1 . . 3 4 plains-2,100 
3 4 3,900 . . . .  . 

1 . . . . . .  pla ins .  
1 . . . .  plains . 
. . . .  3 '4. GCcL2,OoO : 
1 . . 3 4 ylains-5,500 
1 2 3 4 plains-700 . 

,, K H A S I A N A  . . . . . .  3 4 
.. Datnnacant,hus indicus . . . .  3 

PLECTRONIA OLABnA . . . .  3 .. 
PSYCHOTRIA FVLVA . 1 2 3 4 

,, syniplocifolia . . . . . .  3 . .  
,, DEXTICULATA . I 2 3 4  
,, CALOCARPA . . . . . .  3 4 
,, aborensis . . . . . .  3 4 
9 ,  sp. . . . . . .  3 . .  
9 ,  RP. . . . . . . .  4 

CHASALIA LURIDA . . 1 . . . .  
Lesianthus Ricrmanni . . . . .  3 '4 

sp. . . . . . .  3 . .  
P~EDERIA FOET~DA . 1 . . . . . .  

,, TOMENTOSA . . 1 . . . .  
Rnbia sikki~ncnsis . . . . . .  3 '4 
Galium triflorunl . . . . . . . .  4 
Vernonia r0xl)urghii . . . .  3 .. 

5,000-6,200 
6,200 . 
700-5,500 . 
plains-4,700 
3,300-4,400 
plains-3,800 
2,000-4,700 
700-4,000 . 
6,200 . 
2,000 . 
plains . 
3.900-6,200 
8-2,400 . 
plains . 
plains . 
2,300-4,SOO 
800 . 
1,000 . 

Tcrai-4,000 
Terai4,OOO 
Terai . 
Terai-5,000 
Terai-3,000 

. . 

Terai . 
Terai-5,000 
1,000-6,000 
6,000-13,000 

,, CINEREA . . . . . .  3 4 000-1,800 . Terai-6,000 
,, snliqna . . . . .  3 4 600-1,400 . Terai-3,000 .. TALAU31AEFOLIA . . . .  3 .. 600-l,(W)O . 1,-4,500 .. volka~~lcriaefolia . . . . . . .  4 2,500-3,200 1,000-3,000 

acandcns . . . .  3 4 1,500-4,806 Terai-2,000 
A ' ~ E N O S T E ~ T M A  

LAVENIA . 1 . . 3 4 plains-3,800 . . 
Eupatorinm Rccvesii . . . .  3 .. 000 . . . 

Assamcse. 
Assamese. 
Assamese. 
Assamesc. 

Assamo-burmese. 
Assaino-burnmese. 
Assamo-burn~ese. 
Himhlayo- 

malayan. 
Assanlese. 
Endemic. 
Assarno-blirmese. 
Assamo-mal~yan, 
Assamo-burme~e. 

Assamo-burmese. 
Asuamo-malayan. 
Aesanlo-hiirmese. 
Indo-malaynn. 
Aqsamcsc. 
A~samo-burmese. 
Himala! o- 

m d a y  an. 
Assan~csc. 
Assanlo-chinese. 
A~samo-malayan. 
A ~ e a n l o - b ~ ~ r n ~ e ~ e .  
Assamo-hnme~e.  
Asaanio-burmcee. 
Assa11:o-burmese. 
Endcmic. 

. . 

Assanlo-malayan. 
Aausnio-malayan. 
A R R ~ ~ ~ C R C .  
Wor!d. 
Himalayo- 

hurmcse. 
Old World. 
As~amo-burmcue. 
Assnmo-burmese 
Assamo-bnrmese. 
Assamo-bomiese 

Psn tropic. 
Himalayc- 

chinme. 
Pantropic. 



fi2 RECORDS OF T H E  BOTANICAL SURVEY OF I N D I A .  

ABOR-UND. 
& Sikkim. 

Zones. ~ e i ~ h t :  
DLUMEA GLOMERA- 

TA . . . . . .  3 .. 1 , 0 0 0 .  . Terai-2,000 

LACERA . . . .  2 3 .. 6&1,000 . 1.000--4,000 
MACROSTACHYA . 1 . . . . . .  vlains . . Terai . 
LACINIATA . . . . . .  3 .. 1 , 0 0 0 .  . ~ e r a i 4 , 0 0 0 '  
MEMBRANACEA . 1 . . 3 4 plains-900 . T e r s i 4 . 0 0 0  
PROCERA . . . . . .  3 4 1,000-1.400 Terai-6,000 
MYRIOCEPHALA . 1 . . 3 . . plainS-1,000 , . 
DENSIFLORA . . . . . .  8 .. 1.000 . . unrecorded . 
AROMATICA . . . . . .  3 4 600-1.400 . 1,000-5.000 

,. DALSAMIFERA . 
Anaphal i~  araneosa 
QNAPHALIUM LUTEO: 

ALBUM .. PURPITREUY . 
XANTHIUM STRUMA- 

R I r n l  . 
SIEGES BECKIA ORIEN- 

TALI3 
SPILANTHES A C ~ ~ E L L A  
BTDENS PILOSA 
ARTEYISIA VULGARIS . 
Gynnra anquloea . ,. qarmentma . 
EMTLIA SOUCHIFOLIA . 
Senecio Walkeri . 

trilingulat,lis . 
s i b s s n ~ ~ n  AFFINIS ' 

plains . . Terai-2,000 

plains-1,400 Terei-8,000 
(plains)-3,600 3,000 . 
plains-2,100 Terai-8,000 
plains-2,300 900-9.000 
plains-2,000 Terai-8,500 
plains . . 
plains-2,000 Terai-3,700 
900--4,400 . 2,000-6,500 
3,000 . . 6,000-7,000 
plain8 . 
6,200 . : 6 , 0 0 ~ 1 0 , 0 0 0  

CREPIS JAPONICA . 1 2 3 4 plnins-4,000 Terai-9,000 . . Lsctuca l~revirontris 1 . . . . . .  plains . . ,. P O L Y C E ~ H A L A  . 1 . . . . . .  pln ins .  . Terai-6,000 

R ~ n n n t h p q  qrandenq . . . .  4 
SONf'HCS ARVENSIY . . . . .  3 4  
Pratin nli mni~ilttria. . . . . . .  4 
,, rno~rtana , . . . .  3 . .  

LOBKLIA AFFTYTS . . . .  2 3 4  
C%mpnnlrmop:~ jnvanioe . . . . . . .  4 

,, parviflorn . . 1 . .  3 4  
r r  qp. . . . . . .  3 . .  

Campan~lla cann . . 1 . . . . . .  
Ag~pc.tr* qrtizrrn . . . . . .  3  . ,. grandiflors . . . . . .  3  4 
,, n l ~ t n n i  . . . . . .  3 . .  
,, m n r p i n ~ t s  . . . . . .  3 . .  
,, R ~ E U ~ R ~ R  . . . . . .  3 . .  

Vecciniiinr sp. . . . . . . . .  4 
,. V P ~ W I I ~  . . . . . .  3  4 

Pinriv n\-elifolin . . . . . .  3 . .  

Distribution. 

Himalayo- 
malay an. 

Old World. 
Assamese. 
Indo-malayan. 
Tndo-malayan. 
Aseamo-burmeee. 
Assemo-burmese. 
Assamo-malayan. 
Himalayo- 

malayan. 
Assamo-malayan. 
Indo-burmese. 

Pantropic. 
not determinntc. 

Pantropic. 

Pantropic. 
Pantropic. 
Pantropic. 
Old World. 
Indo-brirmcse. 
Assamo-malay-. 
Old World. 
Indo-malayan. 
Aasamo-hnrmeze. 
Ass~mo-chinesr. 
Himalayo- 

barmese. 
Old M70rltl. 
Ansamo-malayen. 
Hininlayo- 

hnrrnese. 
Himalayo- 

t)rirn~epe. 
Aanamrse. 
World. 

Asnnmo-ma1~>-an. 
Assr mo-malayan. 
Intlo-n~alnyan. 
A~wno-n~nlayan .  
Asznrr.0-burmese. 

. . 
Himalayan. 
Asanmo-h~~rmone. 
Ansnrno-hnrmeee. 
Fnrlernic. 
Endemic. 
Endemic. 

Assnmesc. 

Old World 



BOTANY OF THE ABOR EXPEDITION. 

UESA RAIENTACEA . 
,, sp. 
,, INDICA . 

E~berg:!: 
,, parviflora . 

Sadirie Griffithii . 
,, Boweri 
,, Amhlyanthopsis . 
,, MEMBRANACEA . 

Ardisia virens . 
,, Thomsonii . 
,, rhynchophylla . 
9 ,  sp. . 
,, sp. . 
r ,  sp. . 
,r sp. . 
,, sp. . 

SARCOSPER~IA ARBOREUM 
Bassia butyracoides . 
Diospyrcs sp. 

r t  sp. 
S Y ~ ~ P L O C O S  SPICATA . 

,, jsvanica . 
,, glomerata . 
,, Honkeri . 

STYRAX SERRULATUN . 
,, sp. 

Parastyrax Lacei . 
JASMINUM UNDOLATUM . 

,, coarctatnm . 
,, anastotuosans. . 
,, flexile . 

Linoceira trmifolia . 
1, MACROPHYLLA . 

OLEA DIOICA 
L~ous~nunr nonusmar . 
MYXOPYRLT~I  SMILACI- 

ABOR-LAND. 
& Sikkirn. 

Zonee. Height. 

4 900 . . . .  . 
. . 3 4 plains-3,000 
. . 3 4 600-4,000 . 
. . 3 4 1,500-4,OOO 
. . 3 4 2,100-5,500 . . 3 4 2,400-4,000 
. . 3 . . 6,200 . 
. . . . . a  . . 
. . 3 4 600-800 . . . 3 . . plains-2,000 . . 3 . . 2,400 . . , 3 4 600-2,100 
. . 3 4 2,400-6,200. 

4 900 . . . .  . 
. . 3 . . 2,000 . 
. . 3 4 3.500-4,700. 
2 . . . .  700 
. . 3 . . GOO-2,400 . . . 3 4 500-3,800 . 
. . 3 . . 6,200 . 
.. 3 ... 700-4,000 . 

p l a in s .  . . . . . .  
. . 3 4 1,800-2,300. 

6,200 . 
2,000 . 
600-3,600 . 
4,700 . 
2,400-4,700 
plains . 
600 . 
plains-700 . 
plains-700 . 
plnins-700 . 
plains-2,000 
plains . 
plains . 

. . 
Terai-4,000. 
Terai . 

. . 
Terai . . 

Distribution. 

Himalayo- 
malayan. 

Assamo-malayan. 

Assamesc. 
Assamo-maiayr~ , 
Assamese. 
Aesamese. 

. . 

. . 

. . 

. . 
Assamo-burmeee. 

Endemic. 

Assamo-burmese. 
Assamo-chine~e. 
Assamo-burmeee. 
Assamo-burmese. 
Assamese. 
Aseamo-burmese. 
Assanlo burmese. 
Indo- burn~esr. 
Assanlo-malayan. 

- 

FOLIUB~ . 1 . . 3 4 plains-1,300 ? Terai . Indo-nlalayan- 
MELODINUS ~ ~ O N O -  

GYNITS . . . . . . .  4 3 , 9 0 0 .  . . Assamo-malayan. 
RAUWOLFIA SERPEN- 

TINA . . 1 . . . . . .  plains . . Terai-4,600. Indo-malayan 
. . . .  Alyxia sp. 3 4 4,400-8.100. . . 

ALSTONIA S'CHO~ARIS 1 . . 3 . . plains-2,000 . . old ~ \ ' d i i a .  
ERVATA~IIA DIVARI - 

CATA . . . . . .  3 4 1,400-2,400. Terai-2,000. Himalayo- 

THA . . . . . .  3 4 600-2,400 . Terei-6,000 Aesemo-nlnhynn. 
TRACHELOSPERMUM IRA- 

a R A N s  . 1 . . . . . .  pla ins .  . 2,000-6.000. Himelayo- 
burmese. 

ASCLEPIAS CURASSA. 
VICA. . . 1 . . . . . .  p l a in s .  . Terai-2.000. nct  determinate. 



54 RECORDS OF T H E  BOTANICAL SURVEY OF INDIA. 

BBOR-LAND. 
& Sikkim. Distribution. 

Zones. Height. 

Marsdenia tinctoria. . 1 . . . .  4 plains-1,300 2,000-3,000. Assamo-malayan. 
TYLOPHORA EXILIS. . . . . . .  4 1,300 . Himalayo- 

malayan. 
Hoya fusca . . . . . .  3 .. 6,200 . . . Assamese. 
,, ARNOTTIIXA . . 1 . . . . . .  plains . . 1,000-3,000. E. Himalayan. 

BUDDLEIA ASIATICA. .. 2 3 4 600-2,000 . Terai-6,000. Indo-malayan. 
,, candida. . . . . . . .  4 800-900 . . . rndemic. 

FA~RAEA OBOVATA. . . . .  3 .. 700 . . Indo-malayan. 
Exacum teres . 1 ,. 3 . . plains-600 . 1,000-4,000. Assamo-burmeee. 
CORDIA O B L I Q U ~  . 1 . . . . plains . . . Old World. 
Ehretia UTallichiana . .  2 . . . .  plains . . 2,000-7,000. Assamo-burme~e. 
RHABDU LYCIOIDES . 1 . . . .  4 plains-900 . Terai . . World. 
TOURNEFORTI A C ~ N D O L -  

LEI . 1 . . . .  4 plains-1,400 . . Assamo-burmese. 
,, VIRIDIFLORA . . 1 . . 3 . . plains-1,400 . . Assamese. 
,, khasiana . . 1 . . . . . .  rlains . . . Assamese. 

Trichodesma khasianum . . . . .  3 .. 1,700-1,900. . . Assamese. 
Cynoglossum micran- 

. thum . . . . . .  3 4 900-3,600 3,000-8,000. Indo-malayan. 
qlochidiatum . . 1 . . . . . .  plains . . . Assamo-burme~e 

B~;THRIOSPERJIUM 
TENELLUM . . 1 . . . . . .  p l a in s .  . . Himalayo- 

chinese. 
ARGYREI.~  ARGENTEA . 1 . . . .  4 plains-1,400 Terai . . Assamo-burmefle . 
LETTSOJIIA STRIGOSA 1 . . . . . .  plains . Terai-2,000. Assamo-burmese. 

,, sikkimensis . . . . . . . .  4 1,000-1,900. 3,000 . . Assamese. 
I P O H O E . ~  I ~ I N G I I  . . 1 . . . . . .  plains . . 3,000-5,000. Assamo-burmese. 

3P. . . . . .  3 4 800-2,000 . . . . . 
MERREJIIA ' VITIFO- 

LIA . . 1 . . . . . .  pla ins .  . 500-3,000 . Indo-malayan. 
PORANA PANICU~ATA 1 2 3 4 plains-800 . Terai-4,500. Himalayo- 

malayan. 
S OLASLJI NIGRUM . 1 . . 3 4 plains-1,500 Terai-8,000. World. 

. . . . .  ,, SPIRALF, 3 4 600-1,600 Terai-9,000. Asearno-burmesee 
,, VERBASCIFOLIUM 1 2 3 4 plaina-2,000 1,000-4,400 World. 

3cBTZClcCATUM 3 1,000 . Terai-1,500. Assamo-burmesea .. . . . . .  .. . .. cra~sipetnliim . . . .  3 4 600-1,000 . 2,000-8,000. Assamo-hurmese. 
,, FEROX . . . . . .  3 .. 1 , 5 0 0 .  . . Indo-malayan. 
,, TORVUJl . . 1 . . . . . .  plain8 . . 1,000-3,000. World. 

INDTC'UJI . . 1 . . 3 4 plains-2,600 Terai-4,000. Indo-malagan. 
PHYS-14~1~ JIIXI3IA . 1 . . . .  4 plains-1,400 Terai . . . 
3 f r n u ~ c 3  \EP.4LEXRI9 . .  2 . . . .  500 . . 6,500-10,000 Ass~~o-ch ine@.  . Mazus aurcul~sus . . . . . .  3 4 600-1,200 3,000-10,000 Himalayo- 

assamese. 
DOPATRIUJI JUN-  

CEUJI . . 1 . . . . . .  p l a in s .  . . Indo-melayan. 
. . . . .  Cc~%xc;a  PEL-TERRAE 1 4 plains-2,200 2,000-3,000. Assamo-malayan- 

Torenin edentuln . . . . . . . .  4 1,000 . . 1,000-7,000. A~sameee. 
v a ~ a n ~  . 1 . . 3 4 plains-600 . Terai-8.000. Assamo-bnrme8e. 

V ~ W D E L L I A  PUSILL$ 1 . . . . . .  plains . . . Old World. 
CORUJFOLIA 1 . . . . . .  plains . . .. . . Indo-malayan. 

. . . . .  ILY~AXTHER ~ L I A T A  3 4 1,000-2,400. 2,500-7,000. Indo-malayen. 

. . . . . . .  AYTIPODA . 1 pla ins .  . Terai . , Inrlo-malayan. 
s C ) ~ P ; \ R ~ - ~  DUL('IS . 1 . . . . . .  plains . . Terei-6,000. intruder. 
VEROXICA J a v A n r c a  . 1 . . 3 4 plains-3,600 3,000-7,000. Indo-melayan. 
CERTRANTHERA HIB- 

PlDB . . 1 . . . . . .  pla ins .  . . Indo-malayan. 
ALSCEYXANTHCS ORACI- 

. . . . .  119 . 3 4 1,300--4,600. 1,5004,600.  Aeeamo-maleysn. 



BOTANY OP T H E  ABOR EXPEDITION. 

ABOR-LAND. 
Sikkim. Distribution. 

Zones. 
~ s a Y N a s m n s  
,, monetaria . 
,, micrantha . 
,, ACUYINATA . . . 

Assnmo-burmeee. 
Hin:alayo- 

burmeqe. 
Assamese. 
Assan~o-hurmese. 
Assa~no-L-urmeee. 
Assamese. 
Assemo-burmese. 
Assanlo-malayan. 

,, serrata . 
Chirita Hookeri . 
BOEICA FILIFORMIS . 
,, fulva . 

Tetraphyllum bengalenee 
BOEA HERBACEA . 
~TAURANTHERA UMBROBA . 
RHYNCHOTECHUM ELLIP- 

TICGM - . 
,, VESTITUM . 
,, calycinum . 

Cesneracea . 
OROXYLUM ~~Dicuni  
STEREOSPERMUM CHELO- 

NOIDES 
THUNBERG~A  GRAND^. 

FLORA . . 
,, COCCrnEA . 

Assamo-burmese. 
Assamo-bumese. 
Assamese. 

. . 
Indo-malayan. 

1 . . 3 4 plains-3,800 
3 1 , 0 0 0 .  . . a .  .. 

. .. . . . .  3 1.000 
3 4 000-5,700 . . . .  . 

I . . . . . .  p l a in s .  

Asearno-chinese. 
Himalayo- 

burmese. 
. . 

Assamese. 
Assamo-bumese. 
Assamo-burmese. 
Endemic. 
Amamese. 
A ssamese. 
Assamese. 

2 GOO .. . . . .  . 
1 2 3 4 plains-3,600 

Ruellia sp. . 
Btrobilsnthes ahorensis 
,, glomeratus . 
,r AIACROSTEQIUS 
,, Burkillii , 
r l  DIECOLOR . 
,P SECVNDUS , 
9 1  COLORATUS . 
9. sp. . .  
,, tenax . , 
, , 8 p .  . .. 7 qp. . .  
9 ,  8p. . ~. 8P. . .  

ACANTHGS LEUCOSTA- 

4,700 . 
plnins-1,800 
plains . 
600-1,500 . 
GOO-700 . 
cioo . 
GOO-3,000 . 
600 . 
800-4,000 . 

pl ins . 
3,500-4,000. 
4,700 . 
6,200 . 
500-3,200 . 

. . 
Endemic. . . . . 

. . . . 
CWUR . 

ERANTHEMUM PALA: 
TIFERUJI . 1 . . . . . .  p l a i n s .  

CODOXACANTHUS PAUCI- 
FLORUS . 

Cistacanthus sp. . 
PBLOOACANTHUS CUBVI- 

FLORTB . . .  
,, Wallicbii . 
,. & ~ p e r ~ l u S  . 
,, parviflorue . 
.! THYRSIFLORUS . 

. . . .  3 4 600-1.000 . 
. . . . . .  4 800-5,000 . . . . .  3 .. 4,800 . 

3 700 . . . .  .. . 
1 . . . . . .  pla ins .  

Assamo-burmese. 
Assamese. 
Assamese. 
Assamo-burmese. 
Himalayo- 

burmese. 
Assanlo-burmeas. 
Assamese. ORACILIS 

J ~ T I C I A  QENDA. 
RUSSA . . .  Terai . . 
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ABOB-LAND. 

Zones. Height. 
Rhinecanthus grandi- 

00111s . . . .  2 3 .. 600-1,500 . 
,, 0P. . . . . .  3 .. 6,500 . 

Dianthera sp.. . . . . . . .  4 700-1,200 . 
RUKGIA REPENS . 1 . . . . . .  pleine . .. PARVIFLORA . 1 . . . . . .  plains . 
Peristrophe tinctoris . 1 . . . . . .  plains . 

BERA 1 2 3 4 plains-1,500 CLLICARPA  ARB^. 
R E A  . . 1 . . 3 4 plains-3,700 

VITEX EETEROPEYLLA . . . . .  3 .. 2,400 . 
CLERODENDRON G R ~ -  

THUNUM. . . .  2 3 4 600-2,400 . 
,, NUTANS . . .  2 3 .. 600-3,000 . 
,. COLEBROOKIANUY . 1 . . . . . .  plains . 
rr SP. . . . . a  3 4 2,400-2,600. 

Holmskioldia sanguinea . . . . .  3 4 1,800-2,400. 

Carvopteris paniculata . . . . .  3 4 1,000-2.400. 
. OCIJIUJI BASILICDSI 1 . . . . . .  plains 

PLECTRANTHUS 
COETSA . 1 . . . .  4 plains-1,300 . . .  .. TERNI~OLIUS 1 . . . . . .  plains 

,. Griffithii . . . . . .  3 4 
., sp. -t . . . . . .  3 4 

Coleus purriflorus . . 1 . . . . . .  
Pogosknion glaber . . . . . . .  4 

elscholtzioides 3 4 ., . . . .  .. IXTERMEDIUS . . . . .  3 . .  
ELSCHOLZIA BLANDA . 1 . . . .  4 .. sp. 7 . . . . . .  3 4 
Mosla dianthera . . 1 . . . . . .  
CALAMIXTHA ORACILIS . 
ANISOJIELES INDICA. 
ACHYROIIPERMVJI WALLI- 

CFIIANI-Jf  . 
Starhya oblrrngifolia 
LEUC'AS LAVANDTJLI: 

FOLIA . 
PARAPHLOMIS RITOOSA . 
Gomphoetcm-na aborense . ., niveum . 

,. LCCIDVW . 
AJCOA MACROSPERMA . 

700-4,400 . 
2,000-4,800. 
plains . 
3,100 . 
800-1,800 . 
1,400 . 
plains-2,000 
1,300-2,400. 
plains . 

600-1,400 , 
plains . 
plains-1,400 
DO0 . 
700-2,000 . 
plains . 
2,200-4,000. 
600-3,800 . 

. . . .  . CELOYIA ARGENTEA 1 4  plain^-2,000 
ABIAKANTCS YPINO- 

. . . . . .  . YUS . 1 pla ins .  
. . .. GANGETICUS 1 . . . . . .  plains 

. . . . . .  . .. VIRIDIS . I ~ l a i n e .  . . . . . . .  POLYGAMUY 1 'p la ins .  
CYATHVLA PROS- 

Sikkim. Dietribution. 

. . Endemic. . . . . . . . . 
Terai . . Indo-burmesc. . . Indo-burmese. 
Terai . . . . . Assemo-burmess. 

Terai-2,000. Himaleyo- 
- burmese. 

Terai-5,000. Assamo-rualayen. 

. . . . 
900-5,000 . Himalayo- 

burmese. 
2,000-6,000. Assamo-burmeee. 

Terai-2,000. Old World. 

3,000-7,000. Indo-burmeee. 
Terai-4,000. Himalayo- 

burmese. . . Endemic. 
. . . . 
. . intruder. 

1,000-3,000. Assamo-burmses. 
. . Assamese. 

1,000-3,000. Indo-burmese. 
4,000-6,000. Assamo-burmesr. 

. . . . 
Terai-6,000. Himalayo- 

burinese. . . Assamo-malayan. 
Terai-6,000. Indo-malayan. 

900-6,000 . Assamo-burmese. . . Assamese. 

Terai-1,000. Old \Vorld. 
2,000-6,000. Assamo-malayan . . Endemic. . . Asearnese. 

. . Assamo-burmeee. 
Terai-9.000. Himalayo- 

burmeee. 
4,000-13.000 Old World. 

T e r a i 4 , 0 0 0  . Himaleyo- 
malagen. 

Terai-1,800. Pentropic. 

Terai-3,700. . . 
. . Psntropic. 

Terei-BOO . Pantropic. 
Terei . . Pantropia. 

TRATA . . . . . . . .  4 900-1,500 . 
Aerua scendens . . . . . .  3 .. 1 , 5 0 0 .  

Tersi-4,000. Pentropic. 
1,200-8,000. Indo-ma1 syan 
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ABOR-LAND. 
w Sikkim. 
Zones. Height. 

Distribution. 

ACHYRANTHES AS- 
PERA . . 

C H E N O P O D ~ U M '  
ALBUM . 1 

Polygonum virginianum . . 
BARBATUM ,. . .  

,, POSUMBU . 1 

Pantropic. 

World. 
World. 
Old World. 
Himalayo- 

malayan. 
World. 
Assamese. 
Old World. 
Assamo-maleyan 
Himala yo- 

chinese. 
Indo-malayan. 
Himalayo- 

chinese. 
Assamo-burmese: 

.. HYDROPIPER . .  
,, MACRANTHUM . 1 .. alatum . . .  
,, runcinatum . . . .  
,, capitaturn . 1 

4 1,800 . 
. . plains . 
4 3,000-3,100. 
4 2,500 . 
4 plains4,OOO 

,, CHINEXSE . 1 
Pagopyrum cymosum . .  

ARISTOLOCHIA INDI- 
C A .  . . . .  

SACCATA . . . .  Indo-burmese. 
Himalago-assa- 

mese. 
Himalapo- 
chinese. 

Assamese-mala- 
yan. 

Assamese. 
Assamese. 
Himalayo- 

assamese. 

PIPER pedicellosum . . .  GOO . . . .  . 
,, PEEPULOIDES e m .  

,, THOMSONI . 1 
,, nepalense . . . .  
,, nigrum . . . .  
11 ATTEBUATUM. 1 
, 9  81). . . . .  .. QLABRIbIENTUM . .  
,, curtistipes . . . .  
1 ,  1)EKHOANIIM . . . a  

,, DIFFUSDM . . . a  

,. hym~noph~l lum . 1 
Peperonlin relirsa . . . .  

9 -  PELLUCIDA . 1 
O ~ L ~ ~ A N T H U S  OFFICINALIS 1 
KWEJIA Iongifol[a . . . .  

3 4 700-2,400 . 
3 ... plains-700 . 
3 4 GOO-4,000 . 
3 . . 700-2,400 . 
3 4 3,100-3,700 
3 . . 2,400 . 
3 . . 700-800 . 
3 4 plains-4,700 
3 . . 3,500-6,200 

p l ~ i n s  . . . .  . 
3 4 plains-4,700 
3 4 600-2,300 . 
.. 4 2,300 . 

3 . . 4,700 . 
plains . . . .  . 

Assanlo-burmess 
Assa~nese. 
Assamese. 
Aseamcse. 
Assamese. 
Assa mo- burmese, 
Tndo-assamese. 
Indo-mal~pan .  
intruder. 
Assaruo-malayan. 
Assamo-bormese. 
Endemic. 

. . . . 
Terai . 

Assamese. 
Assamo-burmese: 

GOO . 
2,400 . 
2,400 . 
GOO . 
plains-3,600 
2.400 . 
3,600 . 
2,000 . 
600-2.100 . 

Himalayo- 
burmrsc. 

Himalayo- 
burmese. 

Assanlo-burmese. 
Aesnfio-burmese. 
E. Himalayan. 
E. Himalayan. 
Himalayo- 

burmcw. 

~nTnsrFor . rv~  . 1 - Q~.ANDUL~,FERUM . . .  
Uachilu~ crItllin . . . .  

- 9  Gammieana . . .  
1, Gamhlei . . . .  
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Sikkim. Distribution. r 
Zones. ~ e i ~ h ;  

. . 2,000 . 
4 3,600 . 
. . 4,000 . 
4 plains-5,600 . . s o e . 2 . c o o  . . . plaine- -1,400 
4 700 
4 600-2,'000 : 
4 700-1,200 . . . 6,200 . 
4 2,000 . 
4 2,600 . 
4 800 . 
. . 5,100 . 
. . 5,100 . 
. . 6,200 . . . 3,800-4,000 
4 4,700 . 
4 1.900 . . . 1,500-6,200 
. . 500-500 . 
.. 3,800 . 
4 2,000-6,200 

4 2,000 . 
4 700-3,200 . 
4 4,100 . 
. . plains . 
4 1,000 . 
4 GOO-1,000 . 
4 plains-800 . 
4 GOO-1,300 . 
4 plains-900 . 
4 2,500 . 

. . 1.400 . 
4 900 . 
4 600-1,000 . . . plains--1,400 
. . plains . 
4 900 . 
. . 2,400 . 
4 3,600 . 

. . 2,400 . 
4 600-3,600 . . . 1,500 . 
4 700-1,000 . 
4 600-1,400 . 
4 900-1,000 . 
4 plains-900 . 
.. 700 . 
. . plain8 . 
. . 1,500 . 
4 2,000 . 
4 600-800 . 

.. 500-700 . 
4 2,600-4,800 .. 600 . 
4 900-3,m . 

Cryptocarya ? 
Actinodephne t 

9 .  sp. . 
LITSEA CITRATA 

,, lancifolia 
,, POLYANTHA 
, , khaaiana 
,, SALICIFOLIA .. LAETA . 
, r  sp. 
,, sp. . 
,, s p . ?  . 

. . 
Assamo-malayan. 
Assamo-burmese. 
Indo-burmese. 
Assamo-burmese. 
Assamo-burmese. 
Assamese. 

9 ,  sp. . 
Lindera pulcherrima . . . . . 

7,000-9,000 Himalayo- 
burmese. 

Laoracea . 
Helicia erratica , ,. sp. 

,. sp. . 
sp.. .. . 

Daphne ~nvolucrate 
Elaeagnus pyriformis 
Loran t l~u j  Collettii 

,. PULVERULEXTUS 

. . 
Assanlo-burmese. 
E. Himalayan. 
Assamo-bnrmese. 
Himn layo- 

burinese. 
, I  3p. 

Ba lanophor~  dioica . 
Rhopalocnemis phalloidee 
BRIDELIA A S S ~ H C I A  . 

,. STIPULARIS . 
Actephila neilgherrenais . 
Andrachne emicans . 
PKYLL-IXTHCS BREVIPEB . 

,, Clarkei . 
Qlochidion mishmienae . 
SAUROPUS ~ N D R O O Y N U S .  .. Y 4CROI'HYLLUS 
BISCHOFI.A ,JAVANICA' 
BACCAUREA SAPIDA . 
JATROPHA C'URCAS . 
CROTON C-AUDATUS . ,. Bp. 
Ostodes paniculate . 
CLAOXYLOX KII ISIARUI . 
MALLOTUS ALBUB . 

. . 
Assamo-burmese. 
Assamo-maleyen. 
E. Himalayan. 
Indo-malayan. 
Indo-burmese. 
Endemic. 
Endemic. 
Assamese. 
Endemic. 
Indo-malayan. 
Assamcse. 
Indo-malay an. 
Assorno-malayan. 
intruder. 
Indo-malayan. 

., sp. . 
Clei&on invanicum Indo-mslay an. 

Assamo-n~alayan. 
Himalayan. 
Indo-malnj-all. 
Ans~meae. 

;MACARA;,~A DEXTIClJWTA .. prrstulata . 
H O Y ~ X O I A  RIPARIA . 
Baliospermum calycinum 
Euphnrbincea . 
Euphorbiscea . 
Euphorbiacea . . 
Ulmus lancif olia . 

. . 
Himalay o- 

bnrmese. 
Indo-malayan. CELTIS TETRANDRA . 

., trinervie , 
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ABOR-LAND. 
f 

A \ 
Zones. Height. 

Sikkim. Distribution. 

Himalayo- 
burmese. 

Himalayo- 
chinese. 

Indo-malayan. 
Indo-burmese. 
Assamese. 
Assamo-mala p n ,  
Ass~mo-malayan. 
Assamo-malayan. 
Indo-malayan. 
Indo-malayan. 
Indo-malayan. 
Assamo-malayan. 
Assamese. 
Indo-malayan. 
Assamese. 
H i m a l a p -  
malayan. - 

Assamo-malayan. 
Himala yo- 

burmese. 
Himalayo- 

malayan. 
Assenlo-malayan, 
Assamese. 
Ansamo-burmeae. 
Himalayo- 

burmese. 
Assamo-burmese. 
Assamo-malayan- 

plains-1,400 

1,500 . 
GGO . 
600-2,500 . 
900-2,400 0 

plains . 
plains-2,400 
600-900 . 
600-1.200 . 
plains . 
800-900 . 
600-900 . 
3,400 . 
plaina . 
plains-3,800 

,, INDICA . . . 1 .. 3 .. 
Terai . 
Terai-2,000 
2,000-7,000 
1,000-2.000 
Terai . 
Terai-5,000 
Terai-3,000 
Terai-3,500 
Terai . 
1,500-5,000' 
1,000-4,000 
Terai-3,000 
1,500-4.000 
Terai-2,600 

FICUS GIBBOSA . . .. .. 3 
,, mysorensis . . .. 2 .. 
,, Hoolceri . , .. 2 3 
,, glaberrimn . . S  . . . . . . 
,, OBTUSIFOLIA . . 1 .. . .  
,, elastico . . 1 .. 3 
,, Beniamina . . .. .. .. 
,, NERVOSA .. .. 3 
,, HETEROPHYLLA 1 .. .. 
,, OBSCURA . . .. .. .. 4 
,, sikkimensis . . .. 2 .. 4 
,. HISPIDA . . .. .. .. 4 
,, prostrata . . 1 . . . . . . 
,. CUNIA . . I 2 3 4  

, t  FISTULOSA , . . . . a . . 4 1,CQO . 
r v  SCAEDENS . . . . . . 3 . . G,2C0 . 
,, foveolata . . . . . . 3 . . 2,400 . 
t, BIRTA . . . . . . . . 4 700-3,400 
P ,  SILRETENSIS . . 1 .. .. .. p l a in s .  
q p  PYRIFORMIS . . . . . . 3 4 600-900 . 
,* ne~nornlis . . . . . . 3 . . 1,000-2,400 

,. PO~I IFERA 
CUDR ANIA 

NENSIS. 
ARTOCARPUS 

LASHA . 
CONOCEFTIALOS 

LENS . . 
Urtica p~rviflora 

JAVA: 
&HAP: 

SUAVEO- 

plains-1,000 

GOO . 
plains-2,300 
plains-900 . 
pl~ins-2,700 

plains-3,600 
600-3,000 . 
600-4,700 . 
900-3,800 . 
2,000-3.600 
pl~ins-3,800 

1,400-3.000 
plnin~-3.400 
tioo-2,300 . 
2,300-6,200 
1,000-5,500 
1,000-5,700 
2,000-4,700 
2,400 
1,300 . 
5,100-0,200 
4,700 . 

Assamo-malayan. 
Himalayo- 

malay an. 
Indo-malayan. 

Indo-malayan. 
l'ndcmic. 
Assamo-ma1aya.n. 
Himalayo- 

chinese. 
Assamo-burmeee- 
Himaloyo- 

burrnese. 
Indo-mnlayan. 
Itldo-malayan. 
Indo-Chinese. : 

,, BRACTEOSA . 
,, acripta . 

Lecanthlla pccluncularis . 
E L A T O ~ T E ~ I A  RESSILE . 
,. lineolnt~~rn . 

H~nkrrinnnm. . 
9 .  diwert~lm . 
9 ,  pn1'illonum . 
9 .  dcripiens . 
- 9  A f ~ r I n t ~ r e i  . 
9 9  R ~ C U R ~ R  . 

imbrivnns . 
g~ acurninatum . 

E. Himalayan. 
Assamese. 
As~amese. 
Kndemic. 
Fndemic. 
Endemic. 
Indo-melayan. 
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ABOR-LAID. 

Zones. Height. 
EIATOSTEMA 
,, platyphyllum . 2,500 . . Himalayo- 

assamese. 
4 1,000 . . . .  . 

2 . . . .  GOO . . . 3 4 700-1,500 . 
9 ,  sp. 

BOEHMERIA melabarica . 
,, macrophylla . 

. . . . 
Terai-5,000 Indo-malayan. 
800-1,000 . Himalayo- 

burmese. 
900-8,000 . Old World. 
Terai78,000. Himalayo- 

malay an. 
Terai . , Indo-malagan. 
Terai-7,000 Himalayo- 

malay an. . . Endemic. 

. . . . . .  plains . 
2 3 4 600-800 . ,, PLATYPHYLLA . 

P o u z o ~ z ~ a  singuinea . 
,, pentandra . 
,, m T A  . 

. . . . . .  plains . 

. . . .  4 1,000 . 
Smithiella myriantha . 
SARCOCHLANYS PUL- 

CHERRIMA . 
DEBRECIEASIA LONOIFOLIA 
VILLEBRUNIA ~NTEOER-  

RIMA . 
,, rubescens . 

. . . . . .  pla ins .  . . . . . .  plains . 
2 3 . . 600-1,000 . . . . . . .  plains . 

Indo-malayan. 
Himalayo- 
malayan. 

Himalayo- 
malay an. 

Himalayo- 
chinese. 

Assamo-malayan. 
Assamo-burmese. 
Assamo-burmese. 
Assamo-burmeae. 
Assamo-burmeae. 
Assamo-burmese. 
Assamo-burmese. 
Assamese. 

Engelhardtia spicata . 
Betulo nlnoides . 
QUERCDS SEMISERRATA . 

,, lappacee . 
., pachyphylla . 
., 1)EALBATA . .. lanceaefolis . 
,, xylocnrpa . 
,, Rex . ., Listeri . 

r ,  s p  . 
7 ,  sp. . 
., sp. 

C A S T A N ~ ) P S ~ ~  IXDICA . 
., H y ~ t r i x .  . 
7 .  sp. 
,, castanicarpa . 
,, TRIBULOIDES . 

. . 
Assamo-chine~e, 
Himalayo- 

burmese. 
Indo-malaysn. 
Himalayan. 

BALIX TETRASPERMA 
Populus ciliate . 
CERATOPHYLLUM DE- 

>IERHU;M . 
Cephalotaxus Grifithii . 
PODOCARPUS NERIIROLU . 
OBEROXIA FALCOXERI . 
L ~ A R I S  bituberculeb . 

. . . . . .  plains . . . 3 . . 2,000-2,300 

. . World. 
. . Aseamo-hurmeM. 

3,000-4,000 Assamo-burmese. 
. . Indo-burmese. 

6,000-7,000 Himalayo- 
assame~e. 

1,000-5,400 Indo-malayan. 
4,000-6,000 Assamo-malayan. 

. ,, LONOIPES . 
,, viridiflora . 

DENDROBIUH ACIRAOI- 
PORJIB . 

,, nobile . 
., MOSCHATUM . 

. . . .  4 800-900 . 
p l a i n s .  . . . . . .  . . . . . .  p l a i n s .  

. . A~samese. 
Terni-1,700 A~samo-chinese. 
2,000-6,000 Himalayo- 

burmese. 
8,000-7,000 Anaamn-burmese. 
4,000-5,000 Indo-burmese. 

Bnlbophyllum repbne  . 
Erie mnscioole . 
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ABOR-LAND. 
rL- Sikkim. 

Zones. Helght. 

. . . . .  .. . Eria st.ricta . 3 700-1,600 1,000-4,000 . . . . .  .. ,, clavicaulis . 3 3,800-4,900 . . 
,, flava . . . . .  2 . . . .  GOO . . 1,000-5,000 

ACANTHEPHIPPIUM RYL- 
HETENSE . . . . .  2 3 .. 9600 . . 2,000-4,000 

PACHYSTOMA SENILE . 1 2 . . . .  plains . . Terai . . . . . . .  CERATOSTYLIS TERES 3 4 700-1,000 3,000-4.000 
Coelogy ne ovalis . . . . . .  3 .. 700 . . 2,000-6,000 

Otochilus alba . . . . . .  3 .. 4,800 . . 3,000-5,000 
,, fusca . . . . . .  3 .. 8,100 . . 4,000-6,000 

PHOLIDOTA InlBRICATA . 1 . . 3 4 plains-700 . 1,000-4,000 
Calsnthe biloba , . . . . . . .  4 3,800 . . 3,000-7,000 . ,, alismaefolia . . 1 . . . . . .  p l a in s .  Terai-7,000 

. . . . .  . ,, angusta. . 1 a,. plains . . .  
Eulophia sp. . .  . I . . . . . .  p l 2 i . n ~ .  . . 
Cymbidium tip. . . . . . . . .  4 9OU . . . 
Ceodorum purpureurn . . . . . . .  4 1,000 . . Tcrai . 
t n r s ~ ~  IacossPIc;ua . .  2 3 4 ~ , ,~)oo . -~ ,ooo  1,000-4.000 . PHALALNOPSIS MANNII . 1 . . . .  4 i n s - - 2  1,00i) 

,, P A ~ I I S ~ I I  . . . .  2 . . . .  600 . . Terai-1,600 . Sarcochilus sp. . . . . . .  3 .. 2,400 . . 
VANDA TERES , . 1 . . . . . .  pla ins .  . Terai-1,000 

. ., bicolor . . . . . . . .  4 1,300 . . 
SARCANTHUS SUBULATUS . 1 . . 3 4 plains-1,300 Terai-1,000 
Tropidia angulosa . 1 .. 3 . .  plains-700. 1,000-2,000 
Spilanthes australis . 1 . . 3 . . plains-GO0 . Terai-8,000 
Zerlxine goodyeroides . . . . . .  4 3,700 . . 6,000-8,000 

.. . GOODYERA PROOERA . . . .  3 GOO , 1,000-4,O~ 
,, grsndis . , . 1 . . . . . .  plains . 4,000 
., hispicla . . . . . . .  3 4 700-4,700 1,000 

Hetaeria rubcns . . . .  2 3 . .  GOO-2,300 . 1,500 
Pogonia sp. , . 1 . . . . . .  plnins . . . 
Globba nlultiflora , . 1 . . 3 . . plains-700 . . . 

. CURC~IMA I,OYOA . 1 . . . . . .  plains . Terai-3,500 
,. AMADA . 1 . . . . . .  plains . Terai 
. .  sp. . . 1 . . . . . .  p l a in s .  . . 
,. sp. . . 1 . . . . . .  plains . . . 
.. q. . .  . 1 . . . . . .  pla ins .  . . 

HITCHENIA OAREYANA . . . .  3 4 600-900 . . . 
HEDYCHIU~C VILLOSUM . . . .  3 .. 2,400-3,000 . . 

. 3. aardnerianurn . 1 . . . . . .  plains , 3,000-7.000 
9. stenopetalr~m . 3 4 700-3,500 . . 
, ,  sp. . . . . . .  3 4 900-2,500 . . 

Antoxux DEALBaTUM . 1 . . 3 4 pl~ius-3,800 Terai-3,600 
ZINGIBER ROSEUM . . .  2 . . . .  GOO . . 
COSTUS SPECIOSUS . 1 2 . . . .  plain8 . . Terai-1,000 
ALPINIA ALLU(;IHAS . 1 2 3 4 plains-1,300 Terai-1,000 

9 ,  XALAOCENSIS . 1 . . 3 4 plains-1,800 Terai-4600 
PHRYXI~IW CAPITATUW . 1 2 3 4 1)1&i11~-2,000 Terai-000 

., PARVIFLORUM , . . 3 .. 700 . . 2,000 
MUSA AlrRANT1~c~ . . 1 .. 3 .. plains-1,600 . . 

, ,  veltitina , . 1 . . . . . .  pla ins .  . . 
. . . .  ., pminosa . 2 3 4 600-3,600 . . .. PArndieiacb . . . 2 3 4 GOO-3,600 . . . 

PLLIOSANTHES MACRO. . . . .  PHYLCA . 3 4 goo-0,200 3.000-8,000 .. VIOLACEA . 3 4 1,200-6.600 . . 
I ,  B a h r  

I .. :,a0 . • :,W-6,000 

Distribution. 

Assamo-burmeee 
Assamese. 
Assamo-burmese 

Assamo-burmeee. 
Indo-burmese. 
Assamo-malayan 
Himalayo- 

Assamese. 
Assamo-burmeee. 
Assamo-burmese. 
Indo-malayan. 
Assamo-burmese. 
H~ma lay  o- 

assamese. 
Endemic. 

Indo-malaq-ail. 
Asszmcsc.. 
Assarnese. 
Assatlo-burmeee. 

. . 
Assamese. 
Indo-burmese. 
Indo-malayan. 
Assamo-burmese. 
Indo-malay an. 
E. Himalayan. 
Assamese. 
Assamo-burmeae. 

. . 
Assamese. 
Asssmese. 
E. Himalayan. 
Assamo-burmeee. 

. . 
Indo-mal~ynn.  
Indo-malayan. 
Indo-maleyan. 
Indo-malayan. 
Indo-malayan. 
Assamese. 
Endemic. 
E. Himalayan. 

E. Himalayan. 
~ssamo-malayan.  
Aesamo-burmen. 
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Ophiopogon wallichianua 

.. intermedius . 
AGAVE VERA-CRVZ . 
Belemcanda chinensia . 
CORCULIOO ORANDIS . 

,. RECZ:RVATA . 
TACCA L a s v r s  . 
DIOSL:OREA PRAZERI . 

,. BULBIFERA . 
,, PENTAPHYLLA . 
,, A N O U I N I  . .. sp. 
,, WATTII . .. LEPCEARUSI . 
9 .  sp. 
,. GLABRS . 
.. sp. 

Stemona tuberose . 
Smilax parvifolie . 

,, odoratis~ima . 
,, lanmaefolie . ., quedrata . . 
,, megacarpa . ,. Griffithii . 

Heterosmilax indica . 
Polygonatum brevistylum ., oppositifolium . 

,, Cathcartii - 
Toverie . . . 
Tupistra Clarkei . 

,. rerntrifolia . 
PLEOIELE ANOUSTIFOLIA 

,, PET1C)LATA . 
Dispnrum pullurn . 
Paris poly phylla . 
POLLIA ACLISIA . 

. . SUBUSIBELLATA 
CO~IMELI N A  OBLIQUA 
ANELLEMA 

&lALABARICrn . 
FORRESTIA HOOKERI . 

.. OLABRATA . 
Streptolirion volubile . 
FLOSCOPA SICANDENS . 
JUrYCUS BUFONIUS . 
PIRANOA ORACILIS . 

9 ,  sp. 
WALLICHIA D E I S I n O R A  . 
Arenga pinnata . 
CARYOTA URENE . 
LIVIBTO~~A J E N K ~ S I A ~ A  . 
CALAMUO erectus . . .. TLAOELLUII . 

ABOR-LAXI?. 

& 
Zones. Height. 

1.400-1,600 
plains . 
plains-(1,400 
700 
600-3 600 .' 
600-2,700 . 
700 . 
plains . 
plains-1,000 
plains . 
i,400--(3,00d) 
plains-2,600 
plains-2,000 
plains-2,500 
plains . 

3 4 800--4,500 . . . .  . 
3 4 2 ,0004 ,000  . . . .  . . . . . .  4 2,400 . 

1 . . . .  4 plains-3,600 . . . . . .  4 2 , 8 0 0 .  
1 . . . . . .  pla ins .  . . . .  3 .. 6,100 . 

3 6,200 . . . .  .. . . . . .  3 .. 6,200 . . . . .  3 .. 6,200 . . . . . . .  4 900-3,300 . 
3 600-800 . . . .  .. . 

1 . . 3 4 plains-3,600 
1 . . . .  4 plains-900 . 

3 4 400-3,300 . . . .  

. . . . . .  1 p l a in s .  
1 . . 3 . . plains-2,400 

. . . . . . .  1 plains 
3 4 2,700-4,800 . . . .  

. . . . . .  4 1,000 . 
1 . . . . . .  pla ins .  
1 2 3 4 plains-3,000 
. . . . . .  1 2 , 0 0 0 .  
. . . .  3 4 700-3,700 

1 2 3 4 plains-3.400 
1 . . . . . .  pla ins .  . . . .  3 4 1.000 . .. 2 3 4 8004,700 . . . . .  3 .. 1.400-1,800 

Sikkim. Distribution. 

6.000-1 1,000 Himalayo- 
burmese. 

5,000-10,000 Indo-malayan. 
Terai-3,000 intruder. 

I )  . . Assamo-chines?. . . Assamese. 
1.000-5.000 Indo-mala-;an. 

. . Assamo-malayan, 
T e r a i 4 , 5 0 0  Assanlo-burmesq 
Terai-5,000 Indo-pacific. 
Terai-5,000 Indo-pacific. 
Terai-3,000 Indo-malayan. . . . . 
Terai-2,000 Assamese. 
Terai-3.000 Assamo-bur~ese. . . 

Himalayo- 
burmese. 

Assamese. 
Assamo-chinese.: 
Himalayo- 

assemese. 
Assamo-malayan. 
Assamo-burmese. 
Assamo-burmese. 
Assamo-malaye?. 
Endemic. 
Assamo-burmese- 
E. Himalayan. 
Assamo-burmese* 
Assamese. 
Assamese. 
E. Himala~an. 
Assamese. 
Assamo-melayan. 
Endemic. 
Himalayo- 

malayen. 
Himnlayo- 

burmese. 
Aesamo-malayen. 
As~nmese. 
Indo-malayan. 

Terai-6,000 Indo-malayan. 
Terai-4.700 Assamese. 
1 , 0004 ,000  Assamo-mala~an. 
3,000-9,000 Himalayo- 

chinese. 
Terai-6,000 Indo-malayen. 
7,000-8,000 World. 
2,000-3,000 Aaeamo-burmese- . . . . 
1,000-6,000 Himalayo- 

sasamese. 
. . As~amo-malayen. 

1,000-6,000 Indo-melayan. 
Terai Aesameee. 
Terai-4,000 Aesamo-burme8@+ 
Terai-4.000 Aaaemo-butmcse. 
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ABOR-LAND. 
A 

I \ 
Zones. Height. 

Sikkim. Distribution. 

CALANCS 
., leptosp dir . . 
,, m o R I J m u s  
,, sp. a 

,, ACBNTHOSPATHUS . 
,, QRACILIS . 

Pandanus . 
Arisaema petiolulatum . 

,, Listei . 
,, tortuosum . 

concinnum 
T ~ P H O N I U ~ I  TRILO-' 

BATUM . 
AAIORPHOPHALLUS ' 

BULBIFER . 
Steudnera discolor . 

capitellats, 
C ~ L O C A S I A  ESCULEN 

T m I  . 
,, JIANNII 

ALOCASIA FALLAX . 
Aglaionema Hookerianum 
Scindapsus sp. . 
RHAPBIDOPHORA BRANDIS 

plains-700 . 
plains . 
5,400-6,200 
2,600-5,400 
plains-5,100 
COO-5,100 
2.300 . 
3,300-4,200 
5,500 . 
1,300-2,300 

Terai-4,000 Assamo-burmesa 
. . Assamese. . . . . 

Terai-5,000 Assamo-burmese 
. . Assamese. 

. . ... . . Assamese. . . E. Himalayan. 
2,000-9,000 Indo-burmese. 
6,000-10,000 Himalayo- 

assamese. . . Indo-malayan. 

Terai-3,000 Indo-burmese. . . Endemic. 
. . Aesamo- burmese 

1 . . 3 4 GOO-3,600 . 
1 . . . . . .  p l a in s .  
1 2 3 4 plains-3,200 . . . .  3 4 600-2,000 . 

3 700-4,000 . . . .  .. . 
. . . .  3 4 700-G,200 . 

. . . . 
2,000-4,500 ~1ssamo.burmese . . Assamese. . . 

Himalayo- 
assamese. 

Assamo-burmeee 
Indo-burmese. 
Assamo-burmese 
Assamo-malayan 
Indo-malayan. 
Himalago- 

burmcse. 
Assnmo-burmese 

,, HOOKERI . 
., decursiva . 1 2 3 4 plains-1,400 

4 1,200 . . . . . .  . 
1 2 ., . p l a in s .  
1 2 . . . .  plains . 

3 2,400 . . . .  .. . 
2 GOO .. . . . .  . 

goo- om 
2,000-6,800 
4,000-7,000 
Teroi 
Terai-4,000 
Terai-3,000 

glauca . 
L ~ S I A  SPINOSA : 
POTHOS SCANDENS . 

., Cnthcartii . 
,, vriesianus . 

Lamna sp. 
WOLFFIA AI'ICHELII .' 
LOPHOTOCARPUS OUTANEN-  

1 2 3 . . plains-2,400 
1 . . . . . .  plains . 
1 . . . . . .  pla ins .  

. . . . 

. . World. 

ST9 

KYLLINGIA ' BREVI: 
FOLIA . 

plains Terai . Indo-mala.ynn. 

900-3.100 
900 
plains . 

Terni4,BOO World. 
Terni-9.000 Oltl World 
Tcrni-G,BOO Himnlnyo- 

chinoso. 
700-3:000 Pantropic. 

PYCREUS OLOBOWUS . . 
CYPERUS MIVEUS . 

., DIFPUSUS 
NARISCUS SIEBERIA: 

NUS . 
FIMRRISTYLIS DIPHY- 

LLB 
,. JUNCIFOR~~IS  ; 

S o r ~ ~ r j s  S O ~ R O O I I E  . 

Terai-5,000 Pantropic plains . 
Terai-5,500 Pantropic. . . I ndo -~n~ layan  
Terei-13,000 Old World. 
3,000-6,000 Himaleyo. 

chlncse. 
Terni-2,000 Indo-m~lnyan. 
Terai-2,000 Hilnalayo-chinese . 
1,000-13,000 Indo-mnlaynn. 
4,000-8,000 Asmn~o-malayen. 
4,000-10,000 Indo-melnyan. 
4,000-8,000 Indo-nielayan. 

A~sarnese. 
~,OOQ~,OOO Aasemose. 

TERNATENSIS . 
SCLERIA ELATA , 
Cares Thomsoni . 

,, rare . . 
,. cruci~t,a . .. filicina. . 
3 9  baccan~ 
., composite . 
,, insignia . 

PAWALUM CONJ'UBA.' 
TUM , , Terai-2,000 Pantropic 
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ABOR-LAID. 
Sikkim. Distribution. 

Zones. Height. 

ISACHNE ALBESS . Himalayo-mala- 
yan. 

Pantropic. 
Indo-malayan. 
Assamese. 
Indo-malayan. 
bdo-malayan. 
Indo-malayan. 
Indo-malayan. 
Pantropio. 

PANICUM CRUS-GALL1 
,, INDICUM . 
,, I x C I S r Y  
,, SARXENTOSVM . .. PLICATUM . 
,, PILIPES 
,, CSCIXATUH . 

ICHSASTFICS PALLENS 
THTSANOLAENAMAX 

Iara . 
OPLISNENUS COMPO- 

SITUS . 
Arundinella intricate . 
,, WALZICEIII . 

plains . . Terai-3,500 
2,0@"-3,800 Terai-4,000 

plains . . . 
plains . . . 
plains-4,700 Ter~-6,400 
600-700 Terai. . 
plains . . 900-6.000 
1.600-4,706 Terai-3,500 

. . 3 4 plains-3,000 900-8,000 Pantropic. 
4 '  700-900 Terei? . Assamese. . . . .  . . . .  4 900 . . 1,000-6,000 Himalayo-bur. 

mese. . . . .  4 600-1,600 Terai-4,000 Pantropic. 
. . 3 . . 2,400 . . Terai-5,400 . . SETARIA OLAUCA 

COIX LAC'HRTMAJOB~ 
IMPERATA ARUNDI- 

NAC'EA . 
Miscanthug nepalensis . 4 plaine-90 Pan tropic. . . . .  . . . 3 . . 600-2.000 6 , 0 0 ~ 9 , 0 0 0  Hirnalayo- 

chinese. 
S A C C H A R ~ B I  ARITXDIXA- 

C E r Y  . 
I S C H A E ~ , ~ ~ ~ ' R U & ~ U G  
POC'.I )NATHERCJI SAC- 

CHAROIDEUJI . 
ARTIIRAXON RUDIS 
AKIIROPOGON ASSM: 

ILW 
,, ZTZANIOIDES ' 
.. AC'ICULARIS . 

TIIE~IEDA G I O A ~ T E . ~  . 
Gc~rnotii qt r ic ta  
POLYP, ,::ON ;\.IONS: 

PI:T,I1:SSE 
8POROr:OLC'S DIAN: 

1)ER . 
I N T ) ~ - q  

CYNOI,ON DAC:T~LON'  
ELECSINE INDICA 
PHXADMITES KARKA 
T P . : R A P ~ S  YADAOABCAR- 

Ern419 
ERACROSTI~I AMABILIS 
CEXTOTIIECA ~ A P P A C E A  . 
Arudinnria Griffithisne . .. Mannii . 
BAUBOSAPALLIDA . . 
D E N D R O ~ A ~ A M W S  HAM&- 

TORI1 . 
.. Hookeri 

PBE~DOSTACEIYUM POI Y- 
I O R P H r X  . 

Ccphal~ ~tachpam Fuchsi- 
anum 

Dinochlos McClellandi . 
C4rarnina I . . 

. . 3 4 plains-2,000 Terai-2,500 Indo-mlalayan. . . . . . .  plains . . Terai-1,000 Indo-malayan. 

. . 3 4 600-900 900-5,000 Indo-melayan. . . . . . .  plains . . . . Indo-rassamese. 

2 3 4  . . Terai-6,000 Inclo-malayan. 
plains . . Indo-malaynn. . . . . . .  . 

4 plains-1,300 Terai . . . .  . . Indo-malayan. . . . .  4 700-3,300 Terai . . Indo-mnlaynn. 
. . . . .  4 1,000-1,200 2,000-6,000 Indo-burmese. 

. . . . . .  pla ins .  . . Pantropic. 

. . . . . .  pla ins .  . . Indo-malayan. . . . .  4 800-1,600 Terai-2,500 Pantropic. . . . .  4 plains-900 . Terai-4,000 Pantropic. . . . . . .  plains . . Terai-6,000 Old World. 
2 . . 4 plains-2,000 Terei-1,000 Indo-malagan. 

. . 3 4 700-2.000 Terai-4,000 Old World. 
4 ... . . . .  Terai-4,000 Indo-malayen. 

. . . .  4 800-1,400 Terai-4,000 Indo-malayan. 

. . 3 . . 6,200 . . 4 , O h  . , Assamcse. 

. . 3 4 1,200-5,100 . . Assamese. .. 3 . . 700 . . 600-3,000 Assamo-burmeas 

. . 3 4 60034,600' Terai . . Himalayo- 
burmese. 

2 3 4 600-(1,400) 4,600--6,000 Assnmo-burmese. 
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PART IV. 

Some Ana,lyses (Spermatophyta only) based on the st,atement of 
Distribution in the Ea,stern Himalaya made in Part 111. 

I have said above that  I endeavoured to  collect all the Spermatom 
phytes within the area tha t  I mas able to visit. I am going t o  assume 
that the result gives a fair representation of the Flora of my limited 
area, and to discuss its geographic relationships. The discussion must 
extend to the origin of related Floras in other parts of India. 

Hill-species descend lower in Abor-land titan in S i k k i m .  

One of the obvious conclusions tha t  can be drawn from Table I 
making Part 111, is that in Abor-land species descend lower than in 8ikkim ; 
for instance there are in that Table 231 species recorded as having their 
lower Abor-land limit a t  least 300 feet below their lower Sikkim limit ; 
in 76 of them the difference ranges between 300 and 1,000 feet, in 7 3  it 
ranges between 1,000 and 2,000 feet, and in 82 the difference is still greater. 
On the other hand, there are records of species attaining lower l e ~ e l s  in 
Sikkinl than in the Abor mountains, but fewer and much out-numbered 
by the other group. Everyone will admit that  the presence of the 
following species in the plains of Sadiyrt is of interest :-Vicla glattccscens, 
Actinidin mllosn, RAus semialatn, P r u n u s  acuminata,  Rubzrs lnsiocarpus,  
fiubus rosaefolius, Potctzlilla k le iniana,  Melothria perpusil la,  Gynostcmtna 
pedalurn, Alsonzitra clavigera, Macropanax t ~ n d ~ r l a t u m ,  S a ~ n b u c u s  jaranica,  
G n a ~ h a l i u m  luteo-album, Lysimachia japonica, Trachelospermum fragrans,  
nfarsdenia tinctoria, Ehretia u'nll ichiana, Ipomaen I i ing i i ,  Czual fga 
fel-terrae, Veronica javanica, Thunbergia coccitzea, Plectmnthus  Coetsa, 
Elsholzin blanda, Plantago naajor, Polygonzmt Posunlbu, Polygo?~ztnt capita- 
tztm, Houttuynia cordalg, Chlornnthtrs oJici~znlis, Phyl lanthus  CEn~.kei, 
Bacca~rcn supida, Pilen scripin, Elrrtostenla sessilc, Dcbrqcasin  longifolicr, 
Cnalnnopsis tribuloidcs; Dejtdrobium n~oschnttrn?, Good,t/cra gralldis, Hcdy-  
chiunt gardnerianuln, Heterosmilar indicn,  J frncus  bzgonizrs, Pinanga 
gracilis, Alocnsin fallax,  and Rliaphidopliora glauccr. 

T h e  i?ttercalntion of dry  mnonths i) , to thc circk; of the ?/en? i s  the chic! 
cli?nntic /acrclor in lorbidding this descerft elselcsliwc. 

To illustrate the clinlatic pecularity of the plains of upper Assaln in 
regard to  humidity, I give here, in m series, thc annual averages of the 
relative humidity a t  ~t,ntions on the plains of northern India,  and under- 
neath then] the nlunber of months in the year wherein the montlllg average 

E 2 
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at these stations fails to  attain 86, which is the minimum monthly average 
of relatlve humidity for the recording stations of the top of Assam. 

I have given the annual averages of relative humidity for comparative 
purposes, but I believe that  it is the intercalated dry months, which keep 
tho plants just listed from existing in the plains west of Assam, and 
seasonal differences corresponding within the Himalaya, tha t  are the limiting 
factor to  the downward extension in the Sikkim.Himalaya of many 
species, which descenct lower in Abur-land. 

Ann.AverageRe1ativeHumidity. . 

No. of months when it is below 86 . 

h c n 2  and General Distribution in Abor-land. 

Out of the  species of the Spermatophyta, in Zone 1 :- 

Eil 
m w !Y m 

Y b ua 

4 

156 were there only. 
18 mere in that  Zone, and extending to Zone 2, bnt not beyond. 
16 moro passed from Zone 1 through Zone 2 t o  Zone 3. 
47 wero observed in all the Zones. -- 
236 

71 

12 

further, 
6 were found common to Zones 1, 2 and 4. 
66 t o  Zonee 1 , 3  and 4. 

and again, 
43 were found oommon to Zonee 1 end 4. 
33 to  Zonse 1 and 3. - 

384 specie8 in all. 

75 

10 

81 

7 

-------- 
85 

4 

87 

3 

- 
89 93 

2 2 0  

93 
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Out of the species of the Spermatophyta, in Zone 2 :- 

28 were there only, 
18 (as recorded under Zone 1) were common t o  Zones 2 and 1, m a k i l ; ~  - 
46 which were not found t o  penetrate the hills 

19 were found to be common t o  Zones 2 and  3, 
35 to be common t o  Zones 2, 3 and  4, and 
4 to Zones 2 and 4, making a total  of 58 which appear as  Hill-plants 

able to  extend onto the fringe of the  Plaiu - 
104 and to these are to  be added :- 

15 common to Zones 1, 2 and 3, 
6 to Zones 1, 2 and 4 

47 to all the Zones 
-- 

172 species in all. 

Out of the species of the Sperrnatophyta, in Zone 3 :- 

196 were there only, 
185 were found common t o  Zones 3 a.nd 4, making -- 
380 species which appear as  Hill-plants 

19 (as recorded) mere common to Zones 3 and 2, 
35 to Zones 4, 3 and 2, making - 

434 species which fail t o  reach the centre cf the Plains. 

33 mere found comnion to Zones 3 ancl 1. 
15 to  Zones 1, 2 and 3, 
66 to Zones 1, 3 and 4, 
47 to all Zones. -- 

60G species in all 

Ont of the species of the Spermatophyta, in Zl.~ne 4 :-- 

167 were there only, 
185 were fonnd in Zones 3 and 4, rnaliin4, -- 
362 species which appear as Hill-plants, - 

35 were common t o  Zones 4 , 3  and 2 
4 to  Zones 4 and 2, making 

C_ 

301 species whioh, from the Hills, fail to  appear in Zone 1, 

43 were comlnon t o  Zones 4 and 1, as if avoiding tho wettest intermedinlc Zones 
6 to Zones 4 ,2  and 1 

66 to Zones 4, 3 and 1 
47 to all tho Xoncre. -. 

653 apecien in all. 
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The result of these analyses is that  out of the Spermatophytrs occurring 
mild :- 

202 epecies appear as Plains species, because they are not found to penetrate into the 
Hills a t  all ; 

517 appear as JIountain plants because they were not observed upon the Plaine a t  
all ; 

67 appear Re Jlountain plants able to occupy the skirt of the Hills ; 
43 comlllon to Zones 1 and 4, but absent between, appear as if to ovoid the intenee 

humidity of the intermediate Zones ; 

19 common to Zones 2 and 3, but absent in the other two, appear to thrive where 
the humidity is intensest; and adding to them the 28 restricted to Zone 2 and 
the 195 restricted to Zone 3, a total is obtained of 242 speoies being those most 
favoured by humidity. 

Herbaceous and woody plants. 

The wild phsnerogamic flora, as enumerated, is found on analysis to 
contain 430 herbaceous and 589 woody species. Towards the centre oi 
the Assam Plain, that  is to say in Zone 1, the herbs make 50 per cent. of 
the species present : but in the dense even forest of Zone 2, they make 
only 2.5 per cent.-a sharp contrast. This percentage is increased to 36 
in Zone 3, and to  46 in Zone 4. 

In  the tropics, as a consequence of the absence of winter, annuals 
do not constitute a group of such clear definiteness as in temperate 
regions ; and i t  is difficult t o  decide exactly what can be called an annual 
and what cannot be so-called : in this difficulty I have selected out of the 
vhole flora 49 species which are undoubtedly short-lived, and have 
ascertained their distribution by Zones ; they make 9 per cent. of the 
species in Zone 1 ; 3 per cent. of the species in Zone 2 ; 2 per cent. of the 
species in Zone 3 ; and 4.5 per cent. of the species in Zone 4. Why ?- 
because they are for the most part weeds of cultivation, favoured by the 
more permanent occupation of the land by men, so that  for instance no 
less than 34, or 69 per cent. of them extend t o  the centre of the plains of 
Bengal. 

Percentaqe of these annual plants which reach the centre of the 
plains nf Bengal . . . . . . . . . . 08 

Peroentage of other herbaceoue plante . . . . . . 26 
Percentage of woody plant8 . . . . * .  . 14 

This is a little testimony to the really enormous influence of men 
upon the vegehtion of the world. 

Among the herbaceous plants there are 5, which cannot grow out of 
water ; they are found chiefly low down, for the steep Abor mountain8 
are without pools of still water suitable for them. There are 3 parasitem, 
26 epiphytes, 18 climbers with short-lived herbaceoue ahoote, from 
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persistent underground parts, and -349 terrestrial herbs,-annual or 
perennial, ombrophilous or ombrophobous, from the denizen of the deep 
forest to the proletarian weed of the cleared cultivated patches, of which 
three hundred and forty-nine, 29 are just woody in a small degree. 

TABLE 2.-The Wild Flora b y  Z o ~ e s .  

Again among the moody 1)lantsthere are 3 woody parasites, 11 woody 
epiphytes; 151 clilnbers or sprawlers,-some only just woody ;-I7 
"rubs ; and 248 trees, of which 69 may be classed as large trees. 

Table 3 gives the elevation attained by the species of the Allor-land 
flora in the Eastern Hinlalaya, that is to  say, not in Abor-land only, 
but in Sikkim whence all the higher observnt,ions have been derived. 
There are three parts of it, of mllicll the first that  should be considered 
is the iniddle part,-that is to  say the figures relating to alt,itudes from the 
foot of the moontain~ to tile l l ighr~t  that ~vns attained 1)y me in Abor- 
land. The figures of Tablr 3 ]lave heen cast into percentages in Table 4 
wltb the slight that llerbaceous and ~voody parasites, herba- 
ccous and woody epiphytes, herbaceous and woody clinibers have been 

-- 

Zone 4 

. . 
3 

10 

24 

208 
--- 

241 or 
44% --- 

2 

9 

85 

87 

1% --- 
308 or 
5GyO 

Zone 3 

1 

2 

13 

20 

176 

212 or 
36% , 

2 

9 

86 

126 

161 
-- 
383 or 
64?0 

Zone 2 

. . 

. . 
3 

6 

34 
--- 

43 or 
25% ----- 

. . 

. . 
3 1 

31 

67 --- 
129 or 

76% 

- 

HERBACEOUS SPECIES 

Aquatics . . . 
Parasites . . 
Epiphytes . . 
Climbers 

Terrestrial herbs . . 
Total . 

WOODY SPECIES 

Parasites . . 
Epiphytes -. , 

('limbers and spramlers . 
Shrubs . . . 
Trees . . 

Total . 

Zone 1 

5 

. . 
7 

!El 

152 --- 
193 or 

50% 

. . 
2 

66 

4 

70 --- 
181 or  
50% 
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b k e n  together. The species known to  occur in the Eastern Himalap 
from the foot of the mountains t o  1,000 feet, Table 3 shows, are 661 : and 
Table 4 shows that  34 per cent. are herbs : the same tables show that 
betwen 6,000 and 6,500 feet, out of 247 species, 40.9 per cent. are herbs. 
The intermediate columns indicate that  the increase upwards in the 
percentage is not uniform, but accelerated after 4,000 feet has been 
attained. The same table shows that with the increased percentage of 
herbs there is a decreased percentage of trees, and of climbers and 
epranlers, but not of shrubs. Aquatics, parasites and epiphytes change 
in percentage bnt little. It can be ascertained from Table 3 that of 
the climbers and sprawlers the woody ones are greatly reduced in propor- 
tion in ascending (from 16.2 to 5.3 ), but the herbaceous ones only 
alightly (from 5.4 % to 4.4?(,) ; and the diagram on p. 73, wherein the whole 
of the herbaceous species are contrasted with the whole of the moody 
species, shows that from a considerable majority a t  500 to 1,000 feet 
the woody plants gradually lose until a t  6,000 to 6,500 feet the number 
of the tn-o is approximately equal. 

The third part of Tables 3 and 4 and the right hand end of the diagram 
just referred to, give the gradual disappearance of the species common 
to  Sikkim and Abor-land, a t  the higher elevations recorded for the Sikkim 
Himalaya. The herbaceous plants, obviously and as expected, ds- 
appear less quickly than the moody species ; and shrubs a t  10,000 feet 
come to  be better represented than trees, whereas the reverse was the 
case uncler 1,000 feet. 

The first p a ~ t s  of Tables 3 and 4 (their first two columns of figures) 
and the left end of the diagram referred to, sho~v that, the species of 
Abor-land which are herbaceous, are successful in a greater measure in 
extencling towards the centre of the Gangetic plains than the n-oody 
species, and that the trees in a very marked way lose their position. 
Tllis last effect is mainly the work of man ; and elsewhere in a short 
account of the vegetation of a part of Northern Bengsl ( A  note ow the 
Terai Fore.ul.9 between the Gandak and the Teestn, Journ. As. Soc., Bengal, 
XII,  1916, py. 267-272) I have illustrated how i t  is brought about. 

The proportionate decrease of woody plants upwards, hou-ever, is 
n G  due to man, but to the intrusion of cold periods, when water-absorp- 
 ion is hindered, and perhaps a little to the actual intrusion of rather dry 
periods. The flora of the driest parts of the Himalaya is, for instance, 
ma~kedly herbaceous ; and taking Duthie's list of the Botany of the 
Chirrnl ReliqJ E.rpedition we find that moody plants make hut 18 per 
cent. Xga~s in Inv Working list o f  the flora of Relz~chistan the woody plants 
existing Wild makc hut 19 per ten*. 

The outer Eastern Himalaya, and particularly the Abor Himalaya, 
hae a climate which may be called tree-pmducing. 
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attaining and exceeding 
10?000 feet 

9,000 and under 9,500 feet 

8,500 and under 9,000 feet 

8,000 and under 8,500 feet 
* 

7,500 and under 8,000 feet 

7,000 and under 7,500 feet 

6,600 and under 7.000 feet 

6,000 and under 6,500 feet 

5,500 and under 6,000 feet 

5,000 and under 6,500 feet 

1,500 and under 6,000 feet 

4,030 and under 4,500 feet 

3,500 and under 4,000 feet 

3,000 and under 3,500 feet 

2,500 and under 3,000 feet 

2,000 and under 2,500 feet 

1,600 and under 2,000 feet 

1,000 and under 1,600 feet 

Under 1,000 feet1 

Pla'ns and terai 
k.3 ,,,A% A* 5 

Into Oangct,io plainox- 
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PART 

Table No. 5, giving the dispersal through the world 

The left of each pair of pages gives the northern half of the distribution; 
rowest limits to  those of widest distribution, the values calculated by the 

NORTHERN HALF. 

Kame. 

Dirtrihrtion mlfrs 0. 

(Elldewtic npecier.) 

bIilln;la dollchnntl:cra . . . . .  
Xnnthophyllum Er~rkilli l  . .  
Vatirn S l ~ i n g k r n ~  . .  
Robns Eurkilli . . . . . .  
Eugenia nborensis . . .  
Begonla Eurkillii . . . . .  
Begonin irridcscens . .  
Begonia scinti!lans . . .  
B e g o n i ~  nborrneiq . . .  

. . . .  Brassninysii slmplirlfnlin 

Bra.!3ai~?p31.4 nlngnlflc3 . . . . .  
Ophlorrhizn hvtrrostyln . . 

. . .  Adenwarme Listcri 

Psychotria nborrnri3 . . . . .  
Lactucn t~revirncltrls . . .  
Agape tc~  netatis . . .  
Aqnpetra rnnrpiollta . . .  
Aqaprtr? nnerilsta . . .  
Satllrin Gnwcri . . . .  
B.ssln b n t ~ m r o i d t s  . . .  
Baddleis can4lda . . .  
Asschmrntllus rnonetaria . . 
R h ~ c h o t e c h n m  cnlyclnnm . . 
8rrohllaothes al~orenais . 

d 

= D 

d 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
, . 
. . 
. . 
. . 
. . 
. . 
. . 

d w 
2 " 

- a 
U 

- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

( :: l trobilanlhes Durkillli . . 

r) -- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 
, . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. a 

. . 

. . 
b 

- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

A 

A 

A 

A 

D A 

A 

A 

A 

A 

A 1 1  

-4 

11 

D A 

A 

A 

A 

A 

A 

A 

A N  

A 

A 

A B C  

A 

A 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

. . 

. . 

. .  

. . 

. . 

. . 

. . 

.. 

. . 

. . 

.. 

. . 

. . 

d ---- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 



BOTANY OF THE ABOR EXPEDITIONe 76 

of t,he Spermatophyts collected in Abor-land. 

t,he right t.he sout,hern half. The species are arranged from those of nar- 
method described on page 144 and forward. 

SOUTHERN HALF. 
- -- 

v 

Kame. 

M. dollchnnthe~a. 

Y. Burkillii. 

V. Shingkeng. 

R. l3orkillii. 

I%. aboremls. 

B. Burkillll. 

D. Irridescens. 

B. scintillms. 

D.aborensis. 

B. slrnpliclfolls. 

D. magnlflca. 

0. heterostyla. 

A.  Listerl. 

P. aboren~ls. 

L. brerlrostils. 

A. nutans. 

A.  marglnatn. 

A. angulate. 

S. Bomeri. 

B. butpacoldes. 

B. candlds. 

A.  rnonetarh. 

R. cdydnum. 

S. aborenels. 

8. Bnrklllil. 
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NOBTHERN HALF. 

Kame. 

Di~lributwn v d u c  0-contd. 

Btrobllnnthes secundus . . .  
Btrohilonthes tcnnz . . . . .  
Phlogscnnthn~ grncills . .  
Rhin~csn thus  grendlflorue . . . .  
Plec t r~n thus  Grimthil . . . .  
Btachys ohlon~ifoEa . . . . .  
aomphostcrnmn aborrnsis . . . .  
Plper glebrlmzntum . . . . .  
Cryptocrrya Andemnl l  . .  

. . . . .  Andmehno emlmns 

. . . . .  Pbyllnnthns brevlpm 

Olochidlon m i s h r n h w  . . . .  
Elstosterna Mncintyret . . . .  
Elntostemr nrcuans . . . . .  
Elatostems Irnbrlenns . . . . .  
Srnlthlolln mrr lenthr  . . . . .  

. . . . .  JIosn nnrnntincn 

No% velutlna . . . . . .  
Cnrcaliqo %randis . .  
Pleomele pet loln?~ . . . . .  
Cnlamos florl bnndus . . . .  
Arlaaerna CIeterl . . .  
Bteodnom discolor . . .  

. . .  Chloent~ln Blflnnll 

Dislrihtlkw waist 131. 

. . .  Hlehclla ar lmthl i  

. . . . .  bllcbelln pundonna 

p o p w i n  Hookerl . . .  
Btanntonle brunonlana . . 
E a r p  phpllrntholdca . . .  
pyrenarls banlqztonlfolla . . 
I r n p a t l e m I a m l p t ~  . . .  
Miqurlls Kleloli . . . .  
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NORTHERN HALF. 

Name. 

DirlrBulim ~ ' u s  131-cdhtd. 

Vitla obovnta . .  
Leen t r i fo l i a t~  . . . . . .  
Mlllettln plscidia . . . . .  
D~lboualea, bracteeta . . .  
Polynrr geminskt . . .  

. . . . . .  Ophlorrhiza c8lcnrrte 

C3rlernnnnla tetrogona . . 
Syl~lantbus bracteatus . . 
Sylvianthus rhlicifloms . . 
CcRea khaslsna . . . . . .  
Amblrsnthopair memhransceo 

Ardleia Thom3onl . . .  
Ar~I ia i s  rhynchophyll~ . . 

. . . .  Tonmefortin viridillora 

Tournei>rtla khadlnn% . . .  
T~lchodesma khwiannrn . . 
Chl:its Hooker1 . . . .  
Tctmph~.llum hen@lense . . 
Gornpbo~temm.I nivculn . . 
Palpgqnum mnrr.~nthnrn . . 
Piper de!chonnum . . .  

. . .  Glnoxyloo kl~nailniim 

Eintwtnmr leclpie09 . . .  
QllercnE T.lstcr1 . . . . . .  
Cs.tan,peis cl~tnotcarpM . . 
Dendrbtlnrn acinaciforme . . 
Hltchenir Corepna . . .  
Redyehiurn vl~~0911m . . .  
gmllax qnadrata . .  
TnpiT?re veratrlfolle . . .  
Calatuns lyacllls . . . . .  
n n i c a m  lncleom . . .  
~rmdlwlfo Lntrlcbta . . . . .  
~ m a d l n s r i o  Msnnll . . . . .  
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SOUTHERN IIA1.F. 
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NORTHERN HALF. 1 I 
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84 RECORDS OF THE BOTANICAL SURVEY OF INDIA.  

I i - 
1 * 

Name. 

Didrilution v d u s  232, b-contd. 

Pellaeanthes macrophylla 

Polygonaturn brevlstyl~un . . 
T-phtm Clerkel . . .  

Dislri4ution v d u e  363, b. a. 

Mlchella oblong8 . . .  
Cyclea blcristata . . 

S 
es' 

-- 

. . 

. . 

. . 

. . 
Hibiscus fragmna . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Qrewla serrnlata . . .  
Eleeocarpus slkklrnensis . . 
Dysoxylon pnllens . .  
Aglala pervirldifl . . .  
Vitls planlcaulis . . . .  
Aphnnla rubra . . . .  
Acer Thomronl . . . .  
8abla Ianceolata . . .  
RhnsGriWthil . . . .  
Begonia Grlflthll . . .  
Arslla follolma . . , . 
Macropanax nndnlatum . . 
Adenosacme stlpnlnta . . .  
Ixora acumlnata . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
Lashnthus Rlermannl . . . 
Rubla sikklmensia . . .  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

S D A M  

S A  

8 A  

A D A  

S B A  

S A 

S A M  

S A A  

8 A M  

8 A  

S A M  

S A M  

8 B A  

9 D  A 

8  D A  

9 B  A  

9 B A  

8 B  D A M  

8  A J I  

B B A  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

B111mea rnacrostachya . . 
Vacclninm venwum . . .  
Bhododendmn calnphyll~un . 
Isttaomla slkklmennla . . 
BLrobllanthes dlscolor . .  
Plper Tbomsaal . . . .  
P l p r  cnrtbtlpes . . 

. . . .  Lltaea Ineta 

8 D  A  

8 B A M  

3 A  

B B D A M  

B A 

S D A M  

B A 

9 A  

R A 

8 B A  

S A 

S A 

A ., 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

.. 

. . 

. . .  

. . 

. . 

. . 

.. 

. . 

.. 

. . 

.. 

.. 

. . 

. . 

. . 

. . 

. . 

.. 

.. 

. . 

Pbyllanthna Clsrkel 

.. . . . .  Plcns Hooker1 ( 
llcna llIkUmcnsl3 . . . . 

. . 

.. 

. . 

. .  

. . 

.. 

. . 

. . 

. . 

. . 

. . 

. . 
. . .  
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. . 
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. . 
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Na~nr. 

P. macrophylle. 

P. brevistylum. 

T. Clarkel. 

nI. oblongs. 

C. 1)icristata. 

H. fragrans. 

G .  serrulata. 1 

E. sikkimensh. 

D. pallens. 

A, pervlridis. 

V. plenlcaulb. 

A. rubrs 

A. Tllomsonl. 

g. lanceolnta. 

R. atlmthll. 

B, ~rlff l thl l .  

A. follolme. 

~ 1 .  undultat~m. 

A. stip~letn. 

I. acomlneta. 

L. ~lermannlL 

R. slkkirnen91s. 

B. macrostn~hys. 

V. venmum. 

R. celophyll~m. 

L. slkklmensls. 

9. dls~010L 

p. Thomsonl. 

P. curtlatlpea. 

L.lsete. 

p. Clarkel. 

F. IIookerl. 

5 
P. 
H 

3 i 
Y * 5 

A- 2Q 2 A:z$G 
m.-.-,Sla 

$ G 3 m F z b  9 . 
4 ~ a . ~  p- g . 2 ~  

4. rnrg.ac U 

Ziq~ZizS 
- ~- - 

.... 

.... 

.... 

II 

Bf 

C N 

a II 
G 

II 

K c L 

P C 

a N n~ L 

N Bf L 

O K nr 
Ii 

N 

K L 

O K C  nf 

Jf 

K C 

K N nf 

N M 

K 

K 

K N 

K C N  

K 

N 

K 

K nr 
K 

Ii M 

.. ( 

.' 

'. 

Z 
K L 

4 - 4 
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. . 
. . 
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. . 
. . 
. . 
. . 
. . 
. . 
. . 
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. . 
. . 

. . 

. . 
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. . 
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. . 
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. . . . . .  F. slkklrnensls. i 

-- 

. . . .  

. . . .  

.- 
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. . . a  
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. . . .  

. . . .  
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Name. 

Duiribuium o a h e  353, b. a.-contd. 

Pieus prmtrata  . . . .  
Calanthc angnata . . .  
Phalsenopis llmnnii . . .  
Ooodycrn t~ispida . . .  
DioscorcaWattli  . . .  
Polygonntum Cathcartil . . 
Forrestia Hookcri . . .  
Livistona jenkinsinnn . . . . .  

Di4ribatwn d u e  458, t-c. 

Clemntis slkkimemie . . .  
Xde.ura Roxburghimna . .  
Melodori~m blrolor . . .  
Mclodoroln polyenthum . . 
Pr ic smpy lo l  aduncue . . 
Capparis multiflorn . . .  
B,~~nt ls ia  susveolens . . .  
V .nln glnncmcens . . .  
q ~ n n e t t i a  longlpen . . .  
Oyn-rrrrdis otlorata . . .  
Golophyllu~c y o l y a n t h ~ ~ m  . . 
Bnnranjs Roahurghil . . .  
Echiuocnrpns stercnliacen~e . . 
Impntirrls tripetnle . . .  
Znntl~oxylon linmilt4)nianurn . 
Aplnia f'llit!n@onyn . . .  
Brucpn lnollis . . . .  
Titig brwtwlntn  . . .  
Ar-rt11119 pnnclnnna . . .  
Driniyrarpuv R C ~ ~ O S U B  . . 
Trrrninnlin myriocnrpn . . 
C)x~sporn vagnns. . . .  
3lernerylon coeleatrinnm . . 

. . . .  C n r r a r ~ *  Vnreca 

2 - 
. G .  - 

d 
d 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

---- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

... 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
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. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

8  A  

8 A  

S A 

8  A 

8  A  

8  A  

8  B A  

s D  A 

8 B A M  

8  A 

8  A  

A D A  

8 A 

8 B A  

8 B A  

8  A  

8 D A  

8  A 

8  A  

S B A D A  

B A A D A M  

8 B A 

8 A  

B A ' D  A 

8 A 

B A 

R A 

8 B  A 

3 B  D A  

B A M  

D A B 

R I) A 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

N 

N 

N 

. . 

. . 
N 

N 

N 

N 

N 

. . 
N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

.. 

. . 
N 

ic 
d ---- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
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. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
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Kame. 

Di.ftibu(im rdus 458, b-c.-contd. 

Begonia harbata . . . .  
. . . .  Viburnum colebrookinnnm 

Ophiorrhjz8 ochroleuca . . 
. . .  Carlemnmia Qrimthii 

Mploncwon nutans . . . .  
Vernonla tnlanmaefolia . .  
Vernonla volkameriacfolla . . . .  
Vernonln scnndens . . .  

. . . .  Campannrnoen parvitlora 

Jasminum anastomosnna . . 
Llnoceira macrophylla . . . .  
Wrlghtia wccinea . . . .  
'Iowncfortia C~ndol l r i  . . 
Lettsornin strigosa . . . .  

. . . . .  Argyrcia orgrntra 

Solanurn rpiralc . . . .  
8olsn11rn subtruncatum . . 
Aeschjnanthuq gracilin. . . .  
Aeach)nantbus ri~irrxnt.ha . . . .  

. . .  Lplonotoa (irilflthii 

. . . .  Boeicn Rliforrnis 

Bocica l ~ ~ l v a  . 
Rhpchotcchnm ellipticum . . 
Rhynchotech1im w:atit,nm . . 
Strobilanthor colnratna . . 
Phlognranthus curvi flnrns . . 
Phlogacnnth~rs yl~ttntrls . . 
Periatrophe lrra . . . .  
Clerdendrcn colehrookianllm . 
Piper dimusurn . . . .  
hnemn lonaifnlin . . .  
Liben khaslana . . . .  
Daphne invo lu r~s t .  . . .  
glatont~ma hookerlan~rrn . . 

i T 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
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. . 

. . 

. . 

. . 

. . 

. . 

1 
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.. 

. . 

. . 
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. . 
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d .- 
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i, " 
m -- 
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. . 

. . 
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. . 
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. . 
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. . 

. . 

. . 

. . 
, . 
. . 
. . 
. . 

--- 
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. . 

. . 
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. . 
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. . 

. . 
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. . 

. . 

. . 

. . 

. . 
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. . 

. . 

S  B A M  

S B  D A  

S B  D A  

S  B  A 

B  i l A  

S  D  A  

S B  D A  

8 A  

9 A  

S B A  

B D A  

8  A 

B A  

8  A  

S  A  

S  A  

S  A 

8 D  A 

S  A 

8 B  D A M  

B A  

B  D A B 1  

S  B  A  

S  B  A 

S D  n~ 
A D A  

B A  

n A 

S A 

S A 

8  D  A  

8 A M  

S R  D A  

8 A 

--- 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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90 RECORDS OF THE' BOTANICAL SURVEY OF INDIA. 

NOltTTIRRN HALF. 

liaru:,. 

-- 
Diatrdul~on ~ d u e  423, b-C.- 

concld. 

. . . . .  Elntortc~nn disscctum 

Querci~s pnchyphylla . . . . .  
. . . . .  Quercus lancencfolia 

. . . . .  PhaLenop$is Porishll 

Vanda tcrca . . .  
. . . . .  Z e l u ~ n o  goodyeroldcs 

. . . . . .  Heteeria ~ b e n s  

. . .  Pol~osnnthes Bnkerl 

. . . . .  Dloscorca lupchnrum 

Mntngn gracille . . . .  
. . .  Calamua flagellum 

Calnmus leptosprrdlx . . . . .  
Calrmue aamthoepr thu~  . . . .  
Aloeanin fmllax . . . . . .  
Pothna v r i e i anw . . .  
Ar~~nrllnarin griffithiana . .  
B a m b w  pnllida . .  
Dcndrocnlamr~s Hooker1 . . .  
Cephnldnrhyum f~~chninnnm 

D~ttrib~tfion t 'dur ,  466, d. 

( i r ~ a i z  nnna . . .  
Uoya ernottiena . .  

Dislr~hirlinn ~~alrrc ,541, I. 

Triumfrtts rnns . . . .  
Pithecolnhl~m montanum . . .  
Ruhus Ii~cens . . .  
Elntwtemn p p i l l r n ~ u n  . . . .  
Qilrrrn* rrmi-errata . . .  
Barmnlhne snbn ln to~  . . .  

Dirhrbr~fion ial~rcr 656, I. 

Arthraxon mdis . . . . . .  
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SOUTHEREJ HA LP. 

Name. 

E .  disscctum. 

Q. pachyphyLla. 

Q. Imceaefolia. 

P. Parishli. 

V. te.re.5. 

Z. goodyeroides. 

II. rubens. 

P. Bakeri. 

D. lepchamm. 

P. gracilia. 

C. flagellum. 

C. leptospadlx. 

C. acanthospathus. 

A. fallsx. 

P. \rleslnnus. 

A.  griWtliiana. 

1). pallIda. 

D. Itookerl. 

C. f uchainnnm. 

C:. trann. 

11 aroottiann. 

, I  I .  cnua. 

P. ruontnnum. 

11. luccos. 

E. pnplllmum. 

0. srnrlqe~rnta. 

R ,  s~rl>ulatus. 

(A.rorlis. 
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Name. 

M. dillenlaefolla. 

N. surculosw. 

BI. pustulata. 

P. ctllata. 

L. lnconspicua. 

R. grandie. 

G .  chlnemia. 

G .  Delavayl. 

P. iesolene. 

E.vsgum. 

R. Hsmlltonil. 

P. peepuloldes. 

H .  gnrduerianum. 

T. lusca. 

C. !mi-. 

D. lon@6orom. 

T. petlolare. 

W.  odorah. 

P. fulva. 

S. nmbrosn. Q .  Inppacea. 

9. megacarpa. 

fl. nxillnrla. 

J .  flcsilr. 

1'. I~)mrnophylIum. 

T. Ilo~lgsonl. 

E. lrnslnlfolln. 
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Name. 

DislribtJion sduc 692, d-r- 
contd. 

Yangifera sylvatica . . .  
Taplria h i a o t a  . . . . . .  
Rpondias axillarls . .  
hunue acumlnats . . , 

Osbcckia neplensie . A . 
Oebeckia nutsno . . . .  
Thladianthn cnlcarata . . . . .  
Uncnrin sessillfmot~~s . . . . .  
Hedyotls scandens . . , 

~ l u s s v n d s  Roxburghii . . . .  
Psychobrla dcnticulnta . .  
Agnpetcs metiger* . .  
Bcnurnontia grantlifiors . . 
Hoya fwcn . .  
Exacnm teres . 
Thunbrrgia coccinen . . . . .  
Ibpaqt emon qlaber . . 
Cryptornryn ~ i n y g d a l l m  . . .  
Litsw ~allrifnlie . . . .  
Rnlnnophorn dlolcr . . .  
Artocnrpu~ (:hnplasha . . .  
C a ~ b n n p i u  inilirn , . . .  
D~dhnpl~yllum rcptnns . . 
Erinstricta. . . . .  

. . . .  Otncl~iluanll~n 

C)t~icI~il~rs ftrsc:~ . . . .  
D i o s m r c ~  Prnznri . . .  
Pnl~qnantrrm a;p,n=ltifn!i~tm . 
Calsnio* r r~c t r i r  . . . .  
Rhnpl~i(l(lpl~rtra nln~rca . , 

Distrihr,tinri ~.rrlrca 710, g-n. 

Ptephnnin rlraatls . . .  
Dicrtitrn pmnrlrnq . . 
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- 
XORTHPnN HALF. 

Name. 

- ~ ~~ . -. - 

DirlrWion t d r t s  805, g-e.- 
contd. 

Blnmea proeera . . . .  
T~achelospermurn fragrans . . 

. . .  Lyslonotns serrnta 

Phlogrmnthua thyrslflorus . . 
Btrobilsnthes glomerrtua . . 
Cinnanlomum glandulifen~m . . 
Machilus Gamble1 . . .  

. . .  Llndernpulch?rrimn 

Yorun lacvigara . . . .  
. . . .  Ficus nemoralis 

8arcochlarnj-s pulchcrrima . . 
Arieaema conclnnum . . . . .  
Dendrocnlamus Hsmlltoall . . . .  

Didribitlio~i t d u r  812, be. 

Olpparlr tenella . . . .  
Ixora ruhwllailln . . . .  
Yacla permolllr . . . .  

. . .  Li~lutrnm robuntum 

Clerodendron m1lRt.hinnun1 . . 
Qomphostemma lucld~lrn . . 

. . .  flcnq sylhet?nsls 

Qnercns Rex . . . .  
. . .  Skudnere npltellata 

D i d r i b u t ' b ~ ~  cnlar 848, Ic. 

. . .  Zlillrttinp:lltl~r\ 

C~dnnncnntht~q pxnciflonls . . 

D ; d r i h t : t i n , a  r f l l ~ f ~  Si4, 111. 

. . .  J a ~ ~ n i ~ i n r n  n n r l u l n t ~ ~ ~ , ~  

1);qfrih1:Ihr* r n l ~ ~  .8::J, 11-y . 
>[iliua:\ rioxl~l~tql~iann . . 
('r: IrcIa Icbrlfup . . .  
Lcpl.,nurUs qy:v~strf.l . . .  
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Rame. 

I1. proccrn. 

T. fragrnll*. 

1,. serrata. 

P. thyrslflorus. 

9. glomerntus. 

C. glandulit'erom. 

M. Gamblei. 

T,. pulchcrrimn. 

&I. laevignta. 

1.'. nemoralis. 

8.  pdcherrime. 

A. conclnnum. 

D. Hemlltonii. 

C. tenella. 

I. subsesallla. 

11. permolll~. 

L. robustum. 

C. grllflthlenum. 

0. lucidurn. 

F.sylhrkml8. 

Q. Rex. 

S. capitellat& 

bI. pulchra. 

0. pauclfloru~. 

J .  undulst,um. 

h[. Rnxhuryhlnns. 

C. fzbrlfuga. 

L. sylvrrit.rl*. 
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. 
Same.  

Distribftlwn ralttr 873,  b-y- 
cont I .  

Carniiopteryx moluccnnn . . 
. . .  Yedinllla rubici~nda 

. . .  llodgsonin lietcroclita 

IIosswnda glabra . . .  
Flectrnnla glabrn . . . . . . .  

I 
. 

- 
h - C 

hi 
a 
Cl a a 

. . 

. . 

. . 

. . 

J o t i c l a  vaac~iiosa . . 
Piper rpdicellosu~n 

BPcraurea sapidn . . 
Yaarnngn denticulatn . : :: 
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. . N 

. . .  Ceerato9tylis b r a s  

Afi~nthephlpplnm sylhetcnae . 
. . .  Pcllos?ntbcs violncea 

. . .  Snlllar odontisslmn 

. . .  Heteroamllrx indlrn 

Dirlribulion d u e  918, b-at. 

. . . . .  .4llophylua acylanicua 

DirlribrJwrt calrie 941, ra. 

Artinnsternma knrrnrn . . 
Awnthopanax ~ c u l a n t s  . . 

Dlrtrihulwn calfre  949, hhn. 

Hedlnill? hlmnlnyanm . . .  
Byrnploro~&lo~ncri\tn . . .  
Pngorternon rl~rl~olaoidca . . 

DMrihrltion rnlne 99.5, bln. 

Oenanthe benqhnlcnnls . . 
Didrihtrlwn raltie 1007, d-I. 

. . .  U r n u ~ l o p ~ l a  specioen 

F r n t i r m o n t n n a .  . . .  
Jrrlannm crwaipctaliirn . . 
Ficus d w t l c r  . . . .  

. . . .  Pollla Acllsla 
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Name. 

D. sonoeratloidee. 

M. macrophylla. 

P. nerilf~lia. 

I.c.l,cr:. 

bl. dlspe~momr 

A. pta:ycdr. 

D. glnucecens. 

9. tuberose. 

9 tcmtcnsis .  

V. mndcrsnptana. 

Q. l~~tositlchya. 

V. lanceolata. 

B. msmbrsnncca 

c. -rbflr!%. 

P. forti~la. 

S. fcrox. 

r. pllipcs. 

A. indlcs 

P. hlandn. 
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NORTHI3RN HALF. 

Name. 

Didribufurn ~ U S  1842, ply. 

Adenmsunelonglfolio . . . . .  
Bymplocua Javsnlcs . . .  
PoncnWasengulnea . 

Dialribulion uo?ue 1851, ghaf. 

Polnbnurn capits'urn . 
Daslnbulim d u e  1869, dlel. 

Bnettnera aspera . . , 

D19fribl~:ion talrr~ 1914, bMt. 

Banropns andmaynus . . .  
Dlslributkn raw 1920, g-of. 

Crotalarlaeleta . . . .  
Albhale procare . . . .  
Trlchosanths cncnmerlne . . . .  
Bchefflera vendme . . . . .  
UoiTes benqnlcrrph . . .  

Didribulwn calue ZOBO, pl. 

Actloldis callo~a . . . .  
Marlee begonleefolis . . .  
Pol~gonum Pwnrnbu . . .  
Morns lndlca . . . .  
Flcw foveolsta . . .  
Vlllebronle roteswm . . .  

DutnhlioR 6(11~4 1940. UP. 

. . . . .  Mlmogloees pblubills 

. . . . .  Van~eWs pnsllla 

Dianbulinn nI*c 1946, g-of. 

. . . .  OornotlasLrlct. 

Didribulion W u r  1943, qhel. 

. . . .  Pentswanax Leacbnenltll 

. . .  Oynnra sngulma 
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1 Amrr lm.  

AFRICA.  
T(ropica1). 
M(irscarcne). 

PENINSULAR INDIA.  
C(rylon). 
BI(alabar). 
N(orthern). 
E(astcrn). 

9.-E. A89AM HILL- 
TRACTS. 

O(aro Hills). 
K(hasia Hills). 
C(achar IIills). 
N(aga Rills). 
nI(anipur IIiUs). 
L(ushai and Chitta- 

gong). 
- 

BURXA. 
N(orth). 
L(ower). 
S(han Hills). 
T(ennsser1m). 

MALAY FENINSFLA. 
N(orth). 
E(ast). 
S(0ut.h). 

~ I A L A Y  ISLANDS. 
J(ava). 
B(ornco). 
E(astern Islands). 

I Aust.ralia. 
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NORTHERN HALF. 

Namc. 

Dislribrttian value 19J6, ghcf- 
contd. 

AJnga macroeperrna . . . . .  
BelLschmledla Roxbwghii . .  
Urtlsa prviflora . .  

Distribution r d u e  1960, blif. 

Flcns nervosa . . . .  
Phrynium capitaturn . . .  
Phrynium ~~arvifoliuru . . 

D i s f n d ~ t t i o ~ r  rdue, 1851, ghe. 

Cionamom~~m Tamals . . .  
Distribution d u e  1981,g-Is. 

Rhabdia lycioidea . . .  
Antlropopn zlzanloldes . . 

Didtribuibn czlue 1982, ghef. 

Fitis heynsnnm . . . .  
Caoyza j.1p~7nic.b . . .  
Bothrio~pzr~nuni tc11~1lurn . . 
Plect,rnnth~~s trrnifnlius . . 
Ficus Rox11:irnhil . . . . .  
Pnchystornn sclilo . . .  

Dislribttlinti cnltte 19.54. I r a .  

Picrim ovnlifolia . . . .  

Distribution cnlue 1397,  g-!/n.  

. . .  Spilaothr .\crn+alla 

. . .  Ervatamifi divaricutn 

. . .  Lcucas levnnd~~lifolia 

DiMrib~ttion r.llrre l ' l l d ,  b h ~ l .  

. . . . . .  Po'I19a scandcna 

Dirlrihrrtiorc cnltre 2030, 7r1/. 

~pncat .~mnin p~.lntr~rn . .  
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I4  

1 

Knmc. 

A. macrosperma. 

B. Rouburphil. 

U.  parrlflora. 

F. nervo3n. 

P. cflyitstr~rn. 

P ,  r . l r \ - i fo l iu~~~-  

I:. ' I nn  la. 

R. Iycioidm. 

A. ziranioidee. 

V. heynerna. 

C. jnponica. 

B. tenellurn. 

P. ternliollus. 

F. Roxburghll. 

P. senile. 

P. ovallfolle. 

S. Acmella. 

E. dlvarlcate. 

L. lnrandnllfolla. 

P. scandens. 

a. pcdntnm. 
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- 
NORTHERN HALF. 



I . . . . . . .  . . .  . . . . . . . . .  . . . . .  ( Arncrlcn. 

. - . . .  cl H H . . . . .  AVHACA. . . . . . 
&d *A V 

. . . . .  - - S - I M(ascaroue). 
I T(roplenl). 

m 3 0 0 0 m 0 0 0  
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A ?-I X R H  m fi x a w m w ' ' ' ' 
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1 1: '2 Z 1: 2 - K *> c.l g 
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111 M M Go rn m rn 

& a -a -4 a & a u a u LI u u Q 

d z  tl 5 u w u 
3 8 3 M 9 w n M E ~ M M M  

b a- . . . . . . b b * 'P * . . . . .  

PENINSULAR INDIA. 
G(cylon). 
M(alabar). 
N(orthcrn). 
E(astern). 

S.-E. ASSAY LIILL- 
TRACTS. 

G(aro Hills). 
G(hosia Ilills). 
C(achar Hills). 
N(aga Hills). 
M(anipur Hills). 
L(ushai and 

Chittagong). 

Bunnra. 
N(ortl1). 
L(ower). 
S(han IIills). 
T(cnssacrim). 

~IALAY PE.YINSULI. 
N(OI-&II). 
E(ast). 
S(outh). 

MALAY ISLANDS. 
J(avn). 
B(orneo). 
E(astern Islnnds). 

. . . . .  I Australia. 

'd . . . . . . . . . . 'd . . . . *j . . . . .  . . . . .  I Pacific. 
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NQRTHERN HALF. 
~- ~ 

Nnmc. 

D i r t ~ i b ~ r t w n  onlue 4948, dhyl.  

. . .  Dnlborgla plnnntn 

Dimcorcn glnbr* . , . 
Dialribfrtio~c rnlur 2?61. ghi / .  

. . .  Rabl~5 Insiocnrpus 

. . . . . .  Rubup olliptie~ls 

Diatrib~rliorr ralrfe 2284, dl!//. 

. . .  Arnoorn ~ o l y s t a c l ~ y a  

Turpinin ponlifcrn . . .  
E m k l i ~  Ribes . . 
Ptyrax scrraltbtum . .  

. . . . . .  Costur rp:riw113 

Ycleria elatn . .  

Diglribrrlio~t ralrrc 2291, gl i ! .  

L't.?rnodiurn Cephnlotea . . 
. . . . .  Eletcrnpanax ir:rgran~ 

Blr~rncn I a r i n i n t ~ .  . . .  
. . . . .  Scr.cr:lo *csndcns 

Rl~n,:i;\ pnrvisorn . . .  
Clwrlyrrn procern . . . . .  
Conirnelynn ol)liqun . .  
I ' ;~rex Rlicin.? . . . . . .  

Dialribirfion tnllrc 2316, bills. 

Solennm t o rv~ lm . . . .  

Didrib?!lir,n colue 9361. gItl / ) .  

Clrn~nt is  en l l r i nn~  . . . . .  
SIacea tndicn . . . . . .  

Diytriblrlion caltre a383, b r d .  

Carer r n n  . . . . . . .  
~i t t r ihr l t ion rolac, 23*, ply/. 

Eiptngo X ~ l n b l o t a  . . . . .  
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r 

SOUTHERN HALF. 

Namc. 

D. pinnnta. 

D .  glnbra. 

R. lasiocnrpua. 

R. ellipticus. 

A. polystaohya. 

T. pornifera. 

E. Eihes. 

. 8.  serrulaturn. 

0- @~ccio@un. 

S. elata. 

D. Ccphalotea. 

H. fragrms. 

B, laciniata. 

8. amndeno. 

R. prviflorr. 

Q. Pr-. 

c. obl~qua. 

C. ffllclna. 

B.torvume 

0. gauriens. 
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NCRTHERN HALF. 

Name. 

Lh~tribulion wlve 2397, gly/- 
contd. 

Desmorlinm lnxlflorn~n . .  
Plemingio conpcsta . . . . .  
Hornordim dioicn . .  
Hedyotlshispidn. . . . . .  
Blunlea glomersta . . . . .  
Buddlrin asiatlcn . .  
Vandcllia rordifolin . .  
Or ~xplnm indicom . . .  
~nilonwlesindicn . .  
Litsee polynot,hn. . . . . .  
Ficus gibbosn . . . .  
Fir119 hcterophylln . . .  
Elntmtemn l i~~~o labt im . . 

Snlix tetrnsprrma . .  
Ermgrmti!, nm~l)ili.s . . .  

Dirlribtrlion rlnlrrs 2429, dlal. 

. . . . .  I'remo orlrnblis 

Curculigo recurvetn . .  
Dirlributwn vnlur 2462, b11ln. 

Cynthola proatrate . . . . .  
Ccnbt,hera lmppacen . . . . .  

Dieributwn ual16r 2454, d i l ~ f ,  

Illlcromel~im pnhucma . . . .  
. . . . .  I#chaemam rogoaum 

bistribrrtiou wakur 4466, prrr. 

. . . .  Poljpmum vlr~inlmnm 

~uwhfim ralur P47z, dryi.  

Bmploeor #picats . . .  
m b u l w n  v d u r  O481, bbr .  

. . . . .  Iehnsn%hol pallens 
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130 RECORDS OF T H E  BOTANICAL mRVJ3.Y OF INDIA. 

NORTHERN HALP. 
- - 

Name. 

Di.~trib~rliorr c d ~ r e 8 4 8 3 ,  ghin. 

r;ir,\rdlnia hctcropl~ylla . 

Di~trib~tlioti  ~ ( ~ t u e  2d85, grif.  

D::lnoiiam parviilorum 

Fragarla indica . . 
Potentilla kleiniann. . 
M?lothria porpusil1:r . .  
B ,larnc.tn 1.* chinensis 

Dijporum prfflum . . .  
Arl lroposon sssi~nills . . . .  

Oivtrib~itwn udote 2506, dljln. 

Ilyranthes c i l lnh . . . . .  

DCtlribrtion ! . d ~ t s  2506, blua. 

~ ~ 9 p ~ l u r n  coujr~gaturn . . I 

Digtrib~rl l6r1 1 . d ~  25 19, glim. 

Veronica javanlca . . .  
Fi:n9rbtylis j~incilormle . . .  

Didr ib~r l ion w111e 8561, q h u f .  

Bury. acamin.9. . . .  
D;cScma pentaphyllm . . .  

Didrib~uinrr r,drls Pd48, glrl .  

Wmban mmlabaricum . . . .  
Abroma famtuaa . . .  

. . .  Centranthers hlrpida 

P1m hlmpldb . . . . . .  
P~aaolrla blrtn 

3 pombolna dlander , . . 

DidrWt ion  d u e  2648, thlf. 
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--- 

/ 

SOUTHERN HALF. 

Name. 

a. 11o:eroph~l:u. 

D. psr~:Boror,. 

F, indicA. 

P. lilelnians. 

fit. perpusili*. 

B. chlnensls. 

U. pullam. 

A .  ns~imlli.  

I .  ciliata. 

p. wujugatum. 

\'.jnvrulleS. 

F. jandformh. 

E . n c n m M k  

n. p~ntnpl~vlln. 

I 
B. mnlnbnricom. 

~ . f f l s t u o e a .  

C.  h i~p ins .  

F. ~ I E ~ I C I A .  

P.hlrba. 

S.dlnnder. 

('ypcrua nivcw. 

A 

2 . - r: 
r s.pp,s 
.j -- - ,,, .- 

O.-.-- * 2  ~ ~ ~ ~ ~ + ~ g  
4 gz.5 SE -.-u 
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o 31 E 
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31 
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! 
NORTTIERN HALF. 
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- 

S O U T B E U  HALF. 

A e 
u 

A~ 
a.E .- C1 . -;An 2 

P 
* O O Z ~  

E 

N  L S T  

N L  0 T  

S T  

N  B T  
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T 

T 

. . 

. . 

M 

T M  

T M  

11 

T M  

'r 

T N  

I 

T 

'ELI 

T M  

Name. 

Q.cochlnbheMb. 

I. centlpeda. 

B. levanlea. 

L. longlpen. 

A.  malabarlcum. ' 

F. ncandenn. 

T. glasnka. 

S. arvcnais. 

A.pennata. 

B.stipularle; 

P, chlnenre. 

C. tetrandra; 

P.pentandra. 

A.scarabceolda. 

B.1ndlcum. 

J.Qendaruses.! 

C. cruolatn. 

T. madagesw@ml~. 

s. hernnndlsM1n. 

L, nui~n:oels. 

C. mlermthnm. 

A.mcandr~u. 

P. alatum. 

. . I P . P ~ I ~ L - . I  

LO 

Z 

A 

g 2 a s 
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M E 
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1 34 RECORDS OF THE B O T A N I C A L  SURVEY OF I N D I A .  

NORTHERN HALF. 

Namr. 

Di8tdhlion cdus 2760, grog. 

lhlobarrnthup.hnsts . 
D o g . L r l u m l m ~  . . . . .  
Pogomthumm rscehrreldenm 

Di#tAWh cwlfl# 2740, dlos. 

QII#nmdi&lrw. . . . . .  
DbMn~tdtm d u e  2766, gmf. 

M~llogortrlOt. . . . . . .  
CbnyravLcidala . .  
~ i ~ ~ a r b  . .  

Dirhibutb wl!tr 3784, (Jm. 

ClrODhnr Jnlnbe . . . . .  
8miW.rslultivo . . .  
Blumaa bmm . . t 

CotdLmbaardsta . .  
Dufribution odu9 2770, trif. 

V b l n  P8trlnil . 
Dulr&ution value 2771, nrb. 

Boebmerie phtypbylla . . .  
Dialribvlhn nllu 87fi6, glue. 

HomyDexotica . . . . . .  
CDDW tom. . . . . . .  
Mebthrln mnderupnbne . . . .  
Vmnlnelneres.  . , , 

. . . . .  Plornbs@uaeplnnlnr 

. . . . . .  ~ b p . . ~ i a  mlnlmn 

Oclmmn bmlllmn . . , 

Derlo@a n~~sranl l~hdes  . .  
Amnmntw nplnmo~ . . . . .  
Anrornntns ~lrldln 

Ambrmtnq pdypmos .  . 
~ o m o u m  bnrblom . . 
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%I(nlnbar). 

z z x z z z  2 2 7 2  % 
' 
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m ~ n r n m m m m m n  M 9 ~ M M M  m m M M H  

? F ,3 r ' P ?  t' F  F  i N(ort11). 
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S.-E. ASSAM HILL- 
TRACTS. 

G(aro Hills). 
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C(whar Hills). 
N(aga Hills). 
M(anipur Hills). 
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NOltTBERN HALF. 

Same.  

Dirlnbtrtion vnllre 2Y86, glun- 
conttl. 

Oudranla javanica . . 
Lecanthus podirncnlaris . . 
Thysenolaenn maxima . . 
Coix Lachrlma-Jobi . . . 
Andropogon nclcrrlaris . . 

Didribtition value 2792, ahos. 

(limmpelos Psralr3 . . . 
Dirlributim caltre 8807, gIP. 

Hydrocotyle rotundifolirc . . 
Xanthlum Strum;briun~ . . 
Oslosia argenter . . . . 

Di9tribrrlwn c d x e  2828, gl09. 

D r p s r l a  cordah . . . 
Corchorns acutnngnlue . 
Emllla mnrhifolia . . . 
S o h n m  verboscilollnm . . 

Dirlrihlian value 2853, PIUS. 

Bida rhomblfolls . . . 
U m a I o b A t o .  . . . 
HlbLena Atelmoschaa . . 
Mwnhtta Bartrarnia . . 
Cbtdla m l a t l a  . . . 
Ade~umtemma Isvenla . . 
Blegeabeckln orlentAlla . . . 
Aahpanthea aapers . . . 
Psperomls reflera . . . 
Cbiomsb s a ~ e n b  . . . 
PyUbgJa brsvlfolln . . . 

Dirtribrrlwn wlua 0871. grps. 

Radurtlnm lndlenm . . . 
Amamntua gnngctlm . . 
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SOUTHEEN HALF. 
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NORTHERN HALF, 
-~ --- 

Name. .. 
-- 

Dirtri6ueion d w  1904, tlyn. 

Mohrocephalo bt1lallr . . 

D i m i o n  wlua P%f, gron. 
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SOUTHERN HALF. 
- 

Name. 

I'. latifolis. 

It.. ro~mfolius. 

H. javanica. 

P. indlcurn. 

C. japonica. 

g. smsilr. 

D. \~ull~ifcrrt. 

9. curopema. 

9. austra'iq. 

H. jeponloum. 

B. pilose. 

M. eieberianuo. 

0. composltw. 

S. lod'cus. 

N. strllata. 

W. fifichelil. 
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P. Crus-galll. 
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SOUTHERN HALF. 
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PART VI. 

Analyses based on the table making Part V, Le., the distribution 
of the species of the Flora of Abor-land. 

The extension of Abor-land plants i n  various directions. 

To get together my records of distribution beyond the Abor Hills, I 
have used, iri addition to all available books, the herbaria of the Royal Botanic 
Gardens, Calcutta, and of the Botanic Gardens, Singapore. There is a vast 
store* of information in these two, and especially in that of Calcutta, which 
is now the focus of our knowledge of Indian geographic botany. 

I haveused these herbaria for my limited purpose, recording many thou- 
sand localities in my notes from the labels, as far as they relate to my 
subject. In  doing this I have had much kind help from the staff in Calcutta, 
especially from Mr. P. M. Debbarman. The greater part of the records SO got 
together are compressed into Table 5 wherein i t  is shorn that out of a total 
of 894 species, whose occurrence in Abor-land is not due to the direct and 
recent interference of man, the following numbers are common to :- 

Abor-land, and specie~. 
The Sikkim Himaleys . . 635 
The Khasia and Jaintea Hills . . 631 
Northern Rurma . . 540 
The Naga Hills . . 386 
The Shan tIills to Doi Sutep which is in Northern Siam . . 340 
The N.-W. Himalaya south of 32' N. . . 311 
Lower Burma . . 305 
The centre of Nepal . . 308 
.Java . , 298 
Tenaeserim . . 283 
8.-E. China . . 272 
Mnnipur . . 268 
Fsatern Malaysia . . 201 
8.-W. China . 257 
The east of the peninuuls of the Deccan . . 253 
Malabaria . . 252 
The north of the Malay peninsula . . 247 
Tlie hills of N. Cachar . . 238 

The store in Calcutta is fifty years' work : i t  is mnst of that  part of the world's knowledge 
>f Indian botany which has heen gathered since 8ir doaeph Hooker's Flora of Bri t i~h India 
began to appear, tha t  is t o  say ~ i n c e  the date when Kew commenced to put Europe's know- 
d u e  of the Indian Flora within the eaRy reach of the worker in India, or since devolution 
"eellg began : for India in 1871-72, Sir George King having been appointed superintendent 
p f  the Royal Botanic h ~ l e n f ~  in Calcutta, rornmenced t o  take care of thia, its own gathering 
tnowledge. and now possesees a splendid nucleus, which I consider as containing fact* ennllgh 
o justify a n  nse being made of it towards th r  rl~iritlation of the tlevelopment of thn 
vegetation of the empire from Miocene times. 
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species. 

Uhulnn . . 235 
The Lushni tIills und Chittngnng . . 231 
Ceylon . 220 
Borneo . . 100 
The Dnpllla Hills . 171; 
N.-\iT. Himnlayn north of 32' N. . . 159 
The east of the Malay Peninsula . , 154 
The south of tht- Malay Peninsula . . 1 s t  
Thc I\lishmi Hills . . 121; 
The north ol the Deccan Peninsula . 109 
Snstralia , . 108 
Tropical Africa . . 103 
Japan . . S i  

The Pacific Islands . . 83 
The Mascarene Islands . . 80 
Tlle Garo Hills . . G 1  
Tho American continents . . 52 
Enrope and the Mediterranenn . . . . 30 
The Aka Hills . . 2:! 

Africa R 
Scheme. Thc n l l ~ n r r n l ~  nrr tile nl~mber of Abor-Inn11 specirq rocord~tl as nccl~rring. 

Japan I 

1 group these va r iou~  units of land into t,he scheme above ; and traco 
the di8appcarance of the plants of Abor-land in four directions-east, west, 
south-cast and ~outh-west. Southward land a t  a distance fails ; northward 
it is high n.nd dry and quite dissimilar ; moreover, we know so little of 
this part of the world, tthat I cRn only record that  as the rain gets leas, 
the Ahor clearings brcon~c more evident,, because they last longer : 
then beyond t h e  Abors, in the Mernba country which Sir George Duff- 
Butherland-nunbar calls " rnsy, profiperona and placid " are permanent 
terraced rice fields, hamlets with peach trees, orange and " hill-lime " treea, 

Sikkinl 
EJininl. 

GO2 - 
S - 1 .  
C l l i ~ ~ a  

257 

Abor 
Himnl. 
894 

S.-1.:. 
( ' l~iua 

272 
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brambles and bracken, grass-lands extending to the steep wall of sterile 
Thibet (Trans. As. Soc. Bengal V, 1916, extra no. pp. 94-102). But of 
the plants in the vegetation of this country, we know no more than will 
enable i t  to  be said, that they seem to be other than those which compose 
the flora of Abor-land. 

The gradual disappearance of the Aborjlora zuestwards, along the Hirnala?ya. 

To the way in which the Himalaya is gradually drier westward is to 
be ascribed the gradual westward decrease of the Abor flora. The 
as far as me can a t  present recognise it, is that the Sikkim Himalaya lacks 
232 of the 895 plants of Abor-land, and the North-west Himalaya 579. 
Central Nepal lacks 587 ; but central Nepal is very little known, and as 
121 plants common to Abor-land and the North-west,Himalaya are as yet 
unrecorded for central Nepal, assuming their want of record ,d due to want 
of exploration I set down the absentees of central Nepal, I think not 
unreasonably, as 121 less than 587, or 466. This figure along with the 
number of absentees from the Sikkim and the North-west Himalaya is given 
in the diagram on p. 150 the purpose of which will be evident. 

The number of Abor-land plants extending to Europe and the Mediter- 
ranean is, as far as ascertained, 30 only, which gives an absentee figure of 
864. 

I have upon my own impressions rather than upon figures, arbitrarily 
divided the North-west Himalaya in Table 5 into two parts by the 32" N. 
312 Abor-land plants have been found recorded for the hills south'of the 32" 
N. and 169 for the hills north of the 32" N. This is a considerable difference, 
giving the absentee figure for the remoter hills as 735 or 153 more than the 
cnnespnding figure of 582 for the nearer hills. 6 3  

The figures reflect the fact that the ILimalaya gradually changes* its flora 
from end to end, and in such an even way as to make i t  to section 
it into as many or as few parts RB we mny wish. 

The increasing dryness of the western end does more than choke 1,lant.~ 
out ; it narrows the belt that they can occupy, and on p. (i5 above I have 
show11 that the lower limit of species in Sikkim is already higlier than it is 
in t,he Abor Hills. This I ascribe to the intrusion, intensest a t  low elevations! 
of e dry period into the seasons. . 

Distribution through Ctcina. 

The rate at which new species are being dearibed from sout.)l-weatern 
China is evidence of two facts, one that the Flom is n very rich one, end the 
other t,hat as yet we know i t  very imperfectly. Out of the Flora of ~bor - l e~ ( '  - 

In  a paper in tbeso Records (IV no. 4. p. 86) I ~ )o i r i+wl  out the blrlrcling of rantcrn 
westen feature8 in oentrel Nepal the eastern (by ensten1 tllrnning Sikkim f f~ t l l 1 . r~ )  P ~ ~ " " '  
ninatia+ 



257 species are recorded as occurring in the three chinese provinces of Szechuan, 
Yunnan and Kwei-chau, which I count as south-western China ; 272 in the 
provinces of south-eastern China, including Formosa, of which 105 are as yet 
unrecorded as in south-western China, and 5 more are in Japan. Ate we to 
consider that the 105 are as yet unrecorded in south-western (3h.m on account 
of our want of knowledge or are they to be regarded as reasonable absentees 2 
The answer to this is got by picking out from table 5 the names of the 105, 
and examining their distribution, whereon the answer to  the question is foufid 
to he that some must be as yet overlooked, but there are ~ robab lp  abseut- 
eee. Out of the I05 we find the following missing from Burma :- . 

.Ictino.~tenzrna tenerunt, Oenanthe bengAalensis, Jasminum uizdulatum, Hove- 
~bia dulcis, ,Scleria elwtrr, Tchnr~~lth~cs pallens and Puspal~m conjugalum, their 
abrtence from our records aupport,ing their absence from our records of south- 
western China. Then again the following are as yet not recotded from 
northern Burma, and may at  least be rare there :-Gynul'a nervosa, Phl'ynium 
capitatum, F~CUT benjunzinn, Ficus gibbosa, Pimbristylis juncqorqnis, Blumea 
lacera, Hibiscus Abelmoschus, Cp~ztella asiatica, Cyperus difusus, Picus hispkia, 
Eragrostis amabilis, Hiptage tnndablota and Rungia parvijlora. But I believe 
that most of these, last enu~nerated, will be found to occur in northern 
Burma, and I suspect that some of them may be found in the direction of 
Sze-mao, north of which and s little within thc borders of China, there is 
known to be a marked break in the Flora a t  which Indo-Burman species are 
supplanted by others of the Yunnan Flora. Apparently the change i d  
connected with the wearing out of the south-west monsoon Bay current, 
for the plants which drop out am such as require much moisture for a certain 
season, and like those which drop out in the Himalaya in directions in which 
the rain decreases ; alld so when we look a t  the distribution of these 105 
absentees along that mngc, we find that 57 of them do not pass into 
drier country beyond Nepal, 21 of then1 attain the country south of 
the 32" N. and 27 occur further westward. These 57 confined to the 
wetter cnd of the Himalaya may represent an eleluent in the Abor- 
land flora rcally excllldcd from south-western China though admitted 
through Iurlo-Chins into South-eastern China. They are :-Codonacanthus 
Pauci/lorus, Actinos/cm/nn /oeo.u~n, Ocna,tt]bc bcnghalcr~sis, Jasnzinum undu- 
'artbfl% Acschyna,~/Bss acaatir~ntn, Thunbprgio g.nnd$oEol.a, Erant hcmm pa l~ t i -  
jwum. Snlrlas lnnccr~;fulin, Gpt~atu sarmcntoso, FicusJis/ulosa, Arenga pinnuta, 
Ca?ficllia tup?fern, Vernonin snligna, Cinnaqnotnum ob/usifolium, Pilca b t ~ ~ -  
Irosa, Ilelicin crrrrt ~c r , Ficus obscura, Crhstrus Championii, Blumea myrioce- 
l'hah, EcGsanthn-a micrmtha, Ficus pomifcrn, Panicum sarmenio.sum, Musa 
paradisinan, LiItsm lnnrqolia, Begonia Incinicata, Blumea balsarn$era, Torenui 
h t u l a ,  Litrrn citg.n/n, Vitcr krtc~ophylla, Solanurn fcrox, Buettnera aspzru; 
'WUS nrrrvsa, P4,gniuu~ mpitotum, Phryniurn pnr.trifoliun~, Vandellia p w i l b ,  
Mierglossa volubrli~, Dcsnboa chifirtbsis, Lobelin ofinis, Homonoia riparia, 
T r O ~ a i a  angulosa, Vitis repms, Ficuo benjatnina, Atnaora y01y.~tachyo. 



Embelia d e s ,  Costus speciosus, Sclerin elata, Solnnum torvum, Zlysarbthes 
ciliatn, ~!~uthula  p~ostmta, Trema orierdalis, Curculigo raurvata, Micsomelum 
pt:lwscetas Zscha~mum rugosum, Zch)lanthus pallens and Puspaluvn conjugaturn. 

On the other hand it is to be assumed that (1) such cosmopolitan weeds 
as Solanum indicum, Ageratum conyzoides and Portulaca olemceu exist in south- 
western China, (2) such weeds of wide oriental distribution as Corchorus acuta- 

' flgulus, Anmruntus wiridis, Cassia twa, Celosia argentea, Vernonia cinelea, 
and (3) wide-spread water-plants as Ceratophyllum demersum and WoZfia 
Jlichelii occur in such-western China. 

part, then, of the Abor-land plants known to occur in south-eastern 
China, but not yet recorded for south-western China, may be assumed as 
occurring in the latter, and taking this in a rough way as half of the number 
105, I deduct 52 from the recorded number of absentees and so get the 
figure given in the diagram of apparent absentees. 

The calculation of absentees from south-westen China thus gives US 
585, which is not far from the figure 579 ascertained for the north-west Hima- 
laya ; the similarity suggesting that the flora eastw'ard a t  a distance, say, of 
500 kilometres is already as diverse from the Abor-land flora as that west- 
ward a t  a distance of about 1,800 kilometres. 

Japan (excluding Formosa, etc.) holds, according to the information 
available to me, only 84 of the species found in Abor-land, giving a total 
of absentees of 811. Out of these ti are unrecorded for China, a number so 
emall that I do not propose to correct for it. 

Distribution to the south and south-east. 

The connection of the Abor-land flora with thatof the Khasia Hille 
appears close ; and the flora of the whole of the hills of south-eastern Assam, 
that is to say, of all that triangular arta within which lie the Naga, Cachar, 
Jabtea, Khasia and Garo Hills, the State uf Manipur, the Lushai Hills and 
C'hittagong, is more akin than that of the Bikkiln Hirnalays, inasmuch as the 
Sikkirn Himalaya has a list of 232 absentees, but the hills of south-eastern 
Assam one of only 131. 

Adjoining this triangle, and a t  present impos.qible of clear definition 
Torn it, is Burma, itself a complex. Table 5 enumc.r:~tes 648 of the ~l~or- land 

apecia as known from Burma. We saw above that 540 of them are known 
from northern Burma, 307 from Lower Burma, Stto from the Sllbii Platcall 
( w i t h 1  which Mayruyo muet of course be included allrl which for the purpose 
of this paper I find i t  convenient to carry s o u t h ~ ~ r r l s  beyond Natnung anr] 
across the 8a!ween to Doi S~itep in northern Siam), : t n r l  lastly 283 from Tenas- 
~erirn. 

Appended as i t  were fa Tenasgerirn colnee th(? RIslay Yenins~lln. T*blc 
b  how^ that 253 steeies of the Abor-land flora renrh the Peninsula : 247 
tnem or nwrly all are recorded for the northern pert (dehed as extending 
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down as far as Malacca) ; 154 are recorded a0 occuring in the eastern States oi 
Kelantan, Tringganu and Pahsng ; and again 154 as occurring within the State 
of Johore or the Iyland of Singapore. 

The Malay Islands from Java to New Guinea are recotded ih Table 5 as 
containing 363 of the species of Abor-land, which is more by 100 than are 
recorded for the Malay Peninsula. Sumatra has been excluded as i t  is so 
inadequately lmown. Of these 353 species, 298 are ltnown to occur in Java, 
190 in Borneo, and 261 froin Celebes, and Sunda Islands, Moluccas, Philippinee 
and New Guinea. 

In Australia 108 of the species of Abor-land are known ; and in the Pacific 
Islands 83. 

There is evidently none of the simplicity of the Himalaya in the dispersal 
of the Abor-land flora towards the south-east : and what is left to us is 
indications of one or more very interrupted broken routes. 

The Malay Peninsula, in the present period, is upon no through route for 
plant-migration, but is a wet trough with its ownspecialised flora ; and Java 
contains more of the species which occur in Abor-land than i t  does. 

What the real typical relative humidity of the Peninsula is, has not been 
recorded. The average of Singapore town, in various years, seems to vary 
from 79 to 83, and is certainly very much lower than the humidity upon which 
the natural vegetation of the Peninsula lives, just as the air ternperaturc of 
Singapore town is marltedly above that of the country around. 

Unrecordcd, a t  present, from Burma, but found in the Malaysian region, 
are the following 26 plants, which admit of a classification, thus :- 

Group A to be expected in Burma : 

(i) Widely distributed proletarian tropical plants-Paspalurn conjugatum 
An~nrutztus IIOI~J~IJ~)I?IS, and Ichnanthus pallens. 

(ii) Widcly distributt!d short-lived proletarian subtropical plants- Vero- 
nica javunica ailrl I'olypogon nzo~~spe1ie)tse. 

(iii) A forest plsllt of Malaysia, reappearing in thc Abor Hills-~ztiomi- 
scium petiolarc. 

(iv) Iqorcut 1,lants which find the wet cliiiiate of thc Malny Peninuuli~ and 
thr hills of south-c~i~stcril Assam suitable, and uiay b:> cxpected to 
occilr in fsvourcd spots in Burma- Webcru odorata, Smilns 
~nc:gcrca~ya, iMedinilkz ruhicu?zda, Piper pedicellosu~)~, Acantheplkipp urn 
,q!/l/~ctozsc ; the last three of them reach Sikkim. 

(v )  Si~~~i la r ly  distributetl in tlie north, but reaching further into Malaysia, 
z r.. to Ti~nor-Mclodi?rvss a?onqynus. 

("1) Forrst plants with n broken dktribution, occuring in ~ b o r - l a i d  and 
the hills of south-eastern Assain, and reappearing in Java-Triumfe~a 
cant$, Hhol)r~locnc~~~is phalbides, Sarcanthus subullxtus and Cer;llc- 
stylis tcres ; ~ h c  second and the last reach Sikkim. 
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(vii) A rain-forest tree adding to the area of the last Malabaria, Dyso- 
xylon binectnriferurn. 

(viii) Herbs of broken woodland, with a similar distribution, reaching 
Malabaria or Ceylon, Viola clistans, Scleria elatn and Cares rara; 
the first two reach Nepal, the third is known to occur in Sikkim. 

Group B not so likely to be found in Burma: - 
(is) a Pacific type with the western limit in Abor-land and the appearanck 

of having reached ea~ter :~  Malaysia down the side of the China 
Sea--Durnncccnnt?~us indiaus. 

(x) Hcrbs of warm tenlpcrste to subtropical regions which appear as if 
they belong to thc Pacific sidc or Chinese side of Asia, and may have 
reached north-eastern India and eastern Mala.ya thence,-Belam- 
crcntkc chine~csis and Polygonurn posumbu. 

(xi) A northern herb which appears to havc used similar routes-Juncus 
Irufonius. 

In consideration of the first group of these I am inclinrd to allow a small 
correction to the calculated absentee-figure for Burma and to reducc it by 20 
from 246 to 226. 

The Malay Peninsula, being on no through route, but as it were the end 
of n side-track, there is no need to  give fu~%her tl~ouglit to the possibility that 
species we find in Java, but have not as yct found in the Peninsnla, should be 
considered as overlookrd ; besides the best existing herbariiun of the Peninsula 
has been available for my work. Therefore the 253 species common to Abor- 
land and the Malay Peninsilla may he dedueted from the total 894 to give the 
ab:entee figure for the Peninsula, which then is 641. 

The cli.qappearance of species as this side-track takes origin, is indeed of 
ereat interest : travellinq d o ~ n  from Tennsserinl through tl~eisthrnus of Kra, 
(he Siamese R'Ialay States, Ketlah, I'ernk, Sfliangor and Mnlacca, we notice 
first the diuappearance of one familiar 1)lant and t,hen of another : but after 
that if we crow to Java, there appear again sonic that we had lost,, though not 
all. Nor should we f i ~ i c l  tlirxn~ again through thc whole of Eastern Rla1ayt;i~. 
The following arc the species wllirh would not be found again :-W~bera 
orlorutn, Psychotrin fislv~s, QUP).C?L.S hppnccrs, Miliusn roxburghinnn, Mcdinilln 
rubicundu, Acunt/tephippiurn sylhetense, Artcphilfc neilghrrren.sis, Ficus pyri- 
fonnis, #Emcarpus Vnrunna, Microtropis cliscolor, Tylophorcz erilis, Mesua 
forreu, Ficus obtusifolia, Alsmnitrn clavigera, Dtrrlbanya .~onrtemlioidea, MILS- 
saenda mncropAylla and Dioscorea glnbrcc. There are 17 names in thia list. 
Out of the 17, towards the north-west 5 find their known limit in Abor-land, 
G in tEe Sikkinl Himalaya, 3 in the Nepal Himalaya, and 3 in the north- 
western Himalaya : towards thc w e ~ t  2 only get a place in the Dcccan flora!, 
namely, Mesua ferrm and Dioxr:wcn glabra, both being species which o(:cU~ 

ale0 in the plains of Bengel : towards the east Adephila nailqherrensis, 
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Ficus obtus~olin, Duabanga sonneratioides, Mussnenda macroph?ylla and 
Dioscoren glnbvn get into south-western China : Ficus yyriformis and 
AlsmbQ.a clavigeva into south-eastern China. 

Chins, though south-western China gave an  absentee figure of 586 and 
south-eastern China one of 622, against a n  absentee figure for the Deccan 
of 555, possesses a much greater share of these species than the Decca.n 
Peninsula. 

 he following species of Abor-land, finding a limit in the north of t.he 
Malay Peninsula, also occur in Java  :--8milaa: odovcitissimn, Ophiorrl~im 
Mun,qos, E??,,gelha~rltl:n .spicatn, P i p e ~  a,ttenunt?tnt, Cleidioa javan.icum, Ctrla- 

gracilis, Blulnen dansi/iora., Ecdysant1ze1.a lnicvanthn, Marsdenio tinctoria, 
Parap]Llomis P'?L,~os(c, Laportea ~-1.~nulat~(,  Prntia nun;rnzlla~ia, Vitm heteyo- 
phylla, Paederin to~nentosn, Vitis lnnctoblcr, Blumeu nwmbranacea, Tricho- 
santhes cucunee~inn, Pothos scandens, ~Ypilnnthes nctnella, Gynostc-mmn pedatum,, 
Slyrnz sen.ulatu)n,, Sclarin clntn, Clematis gcrwia,nn, Mtcesa indica, Bbumea 
glomerata, Buddleia nsialica, Polygo,rrunt chiizcnpe, Atylosia scarabceoides, 
Lophotocavpus guianensis, Trichosan.thes pab,tn,nta., Arternisia vulgaris, 2 i ~ y ~ h . u ~  
jujubn, Slnithin se~~sil iva,  Boehmeria plcrt~ph~/lla., Cassia tovn, Deeringia ama- 
ranlhoides, Cudrnnia jnvnnicn, Amarantz~s gnngekicus, Diclzrocephala latifolin, 
and Pycreus g1obosu.s. They are by 110 means all montane plants of Java, 
but ,nost of t,hem occiir at low levels : they are, however, in a large measure 

of drier country than the Malay Peninsula.. But  wl1a.t is of Inore im- 
portance still is that  so insny of t,heln are herbs. Again, only one of then1 fails 
to pass along the Himalaya west of t.he Abor I-Iills ; nine of then, reach b u t  
tlie Sikkim IIimalaya ; four of them reach but  Nepal, t,~r.ent,y-five reach the 
North-west,ern Himalaya and 110 ~ C S S  than l-wenty-seven ~ ; I , S S  illto t,he Deccan. 

It l1r7,s Iwen remr7,rlted earlier that  trhe top of Assntn a d  Sillgapore have 
the same 1inrnidit.y with rt difference in t,eml)erat,use of about 8 degrees Fah- 
renheit. When, then, we find a serics of the plants of Abor-land unnble t o  
(obt,nin or) rctain a place in thc neighbonrhood of Singapore but occurring i n  
Java and elsewhere solit,h o.nd en.st of Singapore, n-her(? t,hc tenlperature is 
not lower but more seasonal, then the inference has to  ba mn,de that it is 
neither humidity nor average tempera8t,use nr11icll excludes t,hem from 
Singapore, but t,he want of scnsond c.hanges. 

Of the species which getint,o the Drccan, 21 arc recorded for t,lle llills Of 

C!hotrn Nagpur, 22 for Ceylon :1,11d 24 for ~~~~~~~~~~ia. Ten being recorded 
for t,he nort,ll pn.~:t of the Dcccan. Of then1 I:! rcapjlear in Africa n.nd :< i n  
A~ncricn.. Therefore these sy,ccir~ w1li.c.h ren.ch Jn.vn witl~out l,enet,ra,tinc: the 
wettest, part of the Malay I 'enin~~lla &re rat.hcr wide-spread. Tllere are 'on]y 
two t , r c r~  of ally size n,inong l.hein, hnt !I c l i n ~ h e ~ s  and ~ p i - n , w l ~ ~ ~ .  A p18nce 
through thc list shnurs t l~em t-0 he very linlike t,!~e s1)eciru which end siiilnrly 
in thr Mnlny Pt.nin~~lla withoot r rnr l~i r~g J a v ; ~  : tl~i:? 1.0 belong to 
pon~rwhnt, different condit.ions. 
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In Er~stern Malaysia 38 of the species occnr, which fa,il to penetrate the 
perennially hulllid pa.1-t of the Malay Peninsula, no one of the seven of 
them which (lo not occur in Java being a tree, while Blumea myriocephala. 
Gqrnotia sbriclil., Anisomebes indica and Triraphis rnarEagascnrie~uis are con- 
~ p i ~ l i ~ l l ~ ~ ~  sun-plants. It is as well in regard to them not to forget the possi- 
bility of n connection of enstori1 MaIaysia, with China by which sach plants 
:rs these might have passed in one direction or the other, just as the few plants 
enumerated under numbers iu, x and xi on p. 148 a,s having, in a11 probability, 
folmd a place in Eastern Malaysia. 

Calculation of apparent absentees. 

In Table 5 I havc arranged the ~pccies enllnlernted from t,ho~e of narrow 
drrrtribution to  those of witlr distribution, and 1 l rnv~ used a ~ystcm of letters' 
t o  indicate the widen~sv of the tlist,rihution. Thc lettcrs are explaincJ by 
the following diagram. ancl nothlng more need be said shout the~n, except1 
that each of the four ~eriea of lett>ers ron:rnences towards the beginning O E  t h e  
alphabet. The widenew of the distribution has been calculated by ashpin:: 
to each area the calt*nlittetl figure of its atsentecs ; endemic specles, t,h(.rek)v, 
ire given the value of 0 ; a speclcs whirl1 r r ach~s  Europe is glvcrr the value o f  

30  q e a t  a poHer of extentling 861 ; Jnpnrl valse 810 : tllv Pncifc. Iqlnntlq 
v d u e  81 1 : America valt~e 8 L1 and the qpecies :~ttnlning ;III tllv~fl Ilrnltq-- 
14irteen -do get R value of :5,:33i. 

Jnpnn 

Xctllt.. X. -W.  Ncpnl Sikklm 

( I "TI. I ":I. I Hima'. 
332 

Abor 
Hima]. 

n 

- .  
i n :  
,586 

S.-E. 
~ n a  

622 



Letters given to the different areas, and used i n  Table 5 .  
/ 

America. II 

t 1 
S.-1";. 

etc.  Himal. Chlna. Cliincl. 

Since Tertiary tiines began, Australia, probably, never has had inore 
than one route for migration illto Malaysia ; and that route served for the 
e ~ t r y  and the exit of such plants a s  could use it. Therefore a plant conllnon 
to Abor-land and Australia ought to have existed and possiblv ought to exist 
still iu Malaysia ; but of absentees froill llalaysia. which are present in 
Australia, there are Schcflwa veil ulo.sn, Ci~z~zanzo~necn~ ta~nnln  and Snussu~etr 
uJinis. 

Of Abm-land plants 83 occur in the Islands of the Pacific, of which 36 
extend to America, and 60 occur upon the African continent or its islands, 
some cxtcnding to both. Putting tE~ese aside, the Asiatic elenlent icl reduced 
$0 2l.lclasto~~~n raor~~tale, Allol~lt!/lus Gobbe, Aristolochin i d i c n ,  Gnrnotia strictn, 
Rhus ac~r~inlatn. Micronlclu~,~ pubcscc~na, I s chn~rr~~nn  rpegosunp, Dioscoren y~rbta- 
pltyll,~, Eurya artemi,~nttr, Gbycosn~is coc?tittchine~rsis, Ilysanthes a~ltipoda, 
B ischofin jtrvcrnicn, h i p i i s  l o ~ t g i p ~ s .  rl ncilentn lnnltrbnricu~)t, Floscopn s c n n d ~ ~ z s ,  
Thcnlcdtr gi.qccnle~r, ICIolltrgo siricfn. (7011y?n vi.scid~clu, Ali.tc~nisia eu1,qatis alld 
,Ypi1.a)1thcs cctcst~~/tlis. 

Tl1el.e is not n, tall forest trec among thcnl. but t1it.v are species of the 
open or of ~ c r u h ,  px\r~p])t the epiphyte Lipn1.i~ 1onyij)cn.s. 

Japan. - 

Distvibution lo tltc Dcccalz Pe)zinsuln and forttnrd to Africa. 

E'ronl thc Garo Hills to the Rnj111el~~11 J11lls there is n gap of abollt 2 0  
kilonlctrc.9, tlrroligh which the drainage of two-thirrls of the Il irnalaya, m d  
of the greatclr pnrt of the Assam Hills, as well as of a great part of the north 
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of the Deccan a t  present finds its Bray to  the Indian Ocean. This gap is not 
really geologically old, for after the latitudinal sea, known as the Tethys, 
closed up, closiug from east to west, the drainage of the north of it ran at  fiwt 
to the west, so long as the great Simalik River, commencing in the east end of 
Assam, had a course up the Ganges valley and down that of the Indus ; its 
valley separating the upland plants of the Himalaya from the upland p l ~ n h  
of the Deccnn, except a t  its head near Abor-land. At that time some sort of a 
bridge of uplands may have connected the Garo and Rsjmehal hills, and have 
served as a route, where now there is a breach so waterlogged in the Rainy 
Season as to  interrupt the spreading of a number of perennial plants. 

The breach crossed, hills of moderate elevation are continuous thence 
from Rltjmehal to the Western Ghats, upon a line which takes one to the 
west of India at  a latitude north of Bombay : these hills gather. in the Rainy 
Season. enough rain to constitute a modern roilte for migration hemmed in 
by the plains of northern Iitdia and the dry basin of the Godavesy. 

Of the 894 species of Spermatophyta with which we are dealing, 253 
are known to occur in the Rajmehal-Sontal-Chota-Nagpur-Orissa area, 109 
on the route of which mention has just been made, and 252 in the Western 
Ghat.: or Malabnria. The route happens to be less explored than either the 
Chota-Nagpur region or Malabaria ; but i t  is clear that there is some not in- 
ronsidernhle failing of the Abor-land species along it, a3 indicated by the drop 
in their i i t tmhrr~ t i .o~ i~  232 (Malabaria) and 253 (E. of the Peninsulii of the 
Deccar~) to 109 (N. of the Peninsula of the Deccan). Ceylon comes below 
Il.lnlabaria, with 221 of the species of Abor-land. 

The names of the species which occur in the Bengal plains away from 
the foot of the Hills, and for which obviously the break between the Gar0 
and Rajrnehal Hills is no interruption-being in a11 (excluding three rela- 
tively recent arrivals in India) 175 of which 143 occur in the Chota-Nagpur 
area and 123 in M a l a b a r i ~ a r e  given in large capitals in Table I (pp. 44-64), 
and need not he enumerated again. Barely 10 per cent. of the 175 can be 
called trees. 

Plants of Abor-land which reach the Chota-Nagpur region, through 
the Bengal plains, but do not pase beyond are :-Curcum amada, Antomum 
dealbaturn, Natsiatuna herpeticum, Awphophullus buhfera, ~ a n d i a  faacicuu, 
G'mania leptostachya, Callicarpcc arborea, Albizzin yocera, ~kctranthw 
ternifolizss, Dioscorea glabra, Hekropanax fragrans, Blumea laciniata, llehm- 
can& chinensis and Dopatrium junceum,-mostly herbs. 

As plants which reech the Chota-Nagpur region, without paseing beyond, 
and leap the Bengal plains are :-Melwsma pinnak, Eugenia wdlkhi i~ 
A cer niveurn , Calycopteris Jloribunda, Liparis bit uberculata, Dyso~ylon Po- 
c a m ,  Gardenia canapnnukta, Ptero.~permunc acerifolium, Vernonia ~ o ~ r 9 h ~ ~ ~  
Holmki&ia songuinea, Dendrobiwn moeckatum, Gy~nnosporirc ~ m i n & ,  
Rhamnus ~pcslensis, M$lleiticr pnchymrpa. Musa p r a d i s i m ,  E1.h flaw, 
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Sternona tuberosa, Polygonurn capitatum, Buettnera aspera, Crotalaria alata, 
Co@ bengalensis, Ajuga macrosperma, F'icus Roxburghii, Datbergia pinnata, 
Styrax serruhtum, Hedyotis hispida, Disporum pullum, Abroma fastuosa, 
Pouzolzia hirta, T h e  meda giganteu and Carex cruc iata . 

As plants o f  Abor-land which occ~lr  in  Malabaria or i n  Ceylon or in 
both, b u t  d o  not  occur i n  t h e  hills o f  Chota-Nagpur, though t h e y  are found 
i n  t h e  Bengal plains are :-Alpiniq A l l y h a s ,  Typhonium trilobntum, 
Mullotus albus, Mesua ferrea, Geodorum purpureum, Solanurn ferox, P o t h s  
scandens, Polygonwn ruminarturn, Scleria data,  Picus heterophylla, Ilysanthes 
ciliata, Cyathula prostrat7, Centotheca hppacea, Paspalurn conjugatum, 
6onchus arvensis, Cyperus d i fusus  and Hydrocotyle rotundifolia,-mostly 
herbs. 

As plants o f  Abor-land and o f  Malabaria or Ceylon or o f  both,  which occur 
neither i n  t he  hills o f  Chota-Nagpur nor i n  t he  Bengsl plains are :-Gomphan- 
rlra axillaris, Olea dioica, Myxopyrum smilacifolium, Pogostenzorb intermdia,  
Ficus mysorensis, Liparis viridijlora, Gnrcinia Morella, Ophiorrhizu Murtgos, 
Actephila neilgherrensis, Eria rnuscivol.te, D,tjsox,~llon bineclariferunz, Senecio 
FValkeri, Boehnzeria ~nnlabarica. Stcphnnia glnbra. Anapltalis nra,le?sa, Plrc. 
tranthus Coetsa, Villehrunin integrifolia, Chikra.ssia tabularis, Chasalia l u r i h ,  
Fagraen obovata, Piper attenuatunz, Elntosterrur, aculnirzatunz, Cleidion javallicu~n, 
Alpinin nzalnccensis, Rlz(zphidophora decursitln, Panicum ultcinntutn, Ophior- 
~hirir cr~qe,i/ea, Oyhiopogovz in~ermcdilts,  Snurolr~s  nzacrophyllus, Diploclisia 
glaucescens, ElsAolzin blanda, Sauropus androgynus, Pe~ttapanaz Leschenaultii, 
G'yrlura at?gulosa, Urtica parvijlora, Tropidia angulosa, Viola distnns, Turpinia 
pornifera, Embelin rihes, Rubus lasiocarpus, Senecio scandens, Caren: ,filicinu, 
Elatostetna lineolatum, Carex rara, Ichnanthus pallens, Fragaria indica, T'eronica 
favanica, Eurya acuminata, Celtis tdrandra, Gpar i s  longipes, Cynoglossum 
micranth.um, Artemisia vulgaris, Dichrocephabn lntifolia, Rubus rosc~folkus, 
Elatostema sessile and Spiranthes australis. 

Out  o f  the  above the  following reach Africa, :- 
( a )  Such as occur i n  t he  Chota-Nagpur hills and iu t he  Bengal plains :- 

Deeringia amarati thdes,  Colocasia esculenturn. 
(b)  Such as occur i n  t he  Chota-Nagpur hills b u t  not  i n  t he  Bengal 

plains :-Paedera foetida, Boehrneria macrophyllu. 
(c )  Such as occur i n  Malabaria or in Ceylon or i n  both,  and also i n  

the Bengal plains :-Zlysanthes ciliata, Cyathula prostrata, Centotheca 
lappacm, Paspalunt wnjugatum, Cyperus diffusus and Hydrocotyle rotundi- 
f o l k .  

( d )  Such as occur in'Malabaria or i n  Ceylon or in both,  bu t  not  in t h e  
Rengrtl plains :-Cynoglossum micmntlium, Artemisin .cjtcl,garis, Dicl~vo~ephala 
latifolin, Rubus rosmfolius, E'latostema sessile and Spirnjlthes crustrnlts. 

For the  ~ l lo~ l l en t  we will leave these Abor-land with Africa species on  one 
side, and group the  Abor-land with Chota-Nagpur plants and the  Abor-land 
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witb Malabaria-Ceylon plants together in order t o  ascertain a little of their 
History. The following tables refer to them :- 

The number of species which occur in the Chota-Nagpur area and not 
westward ; the first figures of each pair refer t o  plants descending on to the 
Bengal plains. 
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1 .4bor Himalaya. 

- 1 Reaching S. 6. Assam. 

1 C i  
I 

The number of species which occur in Rlalabaria and Ceylon, but not 
in the east of the Deccan ; the first figures of each pair refer to  plants which 
occur in the Bengrtl plains. 
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PART M-contd. 

Tibe humidity of Malabaria. 

When we contrast the relative humidity of thebtop of the Assam plain 
with that on the coast of Malabaria, or with that  in ~hota-Naipur ,  we find 
that there are considerable differences. 

Relative Humidity, the drier months in clarendon, the moister in 
italics. 

- 

nil)rugnrh. . . . 
nomhny . . . 
R~tnngiri . . . 
Marmn.gao . . , 
K R ~ W R ~  . . 
Mangalore. . . 
Cnlirut . . . 
Corhin . . 
Trivandrum . . 
Colomho . . 
Rnnrhi . . 

k k * 

I'uruIin . 1 : 1 7 3 ( 8 6  

9G / 92 
72 71 
63 85 
82 1 82 
81 1 83 
66 ' 72 

In  the first place the Ara,bian Sea fails to  maintain the air as humid as it 
i~ in the top of the Assam plain in cvery month of the year and in cvery station 
except Marma.gao in October, where the  difference is one point. I n  the  second 
place, as the table 9 ~vhich follows shows, the ,stations from Bombay t o  Calicut 
have less rain fronl Ja.nnary t o  May, but make up by an excess in June and July, 
whilc the stations of Tivandrum and t o  Colombo have relxtively little rain 
when Uppet Assam is getting its greate~t  amounts. Further, while Dibrugnrh 
keeps up a monthly average of about 10 inches over six months, four manthe 
is tho length of the rainy period in the Malabaria coast stations. 

B 

- -  

86 
74 
89 
79 
82 
73 
76 
77 
76 
79 
45 
55 

78 
73 
77 

79 
76 
77 

89 
75 
70 
75 
78 
60 
77 
77 
79 
8.7 

6 4 1 6 6 1 7 9 1 8 8 ( 9 0 1 8 8 1 7 8  

80 70 
86 60 

80 
74 
89 
76 
77 
73 
70 
81 
81 
83 

70 
42 51 72 88 89 84 70 

92 
82 
83 
86 
84 
86 
89 
87 
87 
8.i 

I0 
03 

73 

- 
93 
86 
87 
90 
86 
88 
92 
88 
87 
83 

84 

93 
87 
88 
91 
87 
89 
91 
86 
85 
82 

66 

92 
87 
87 
91 
89 
87 
89 
85 
83 
82 

-- 
89 
82 
78 
90 
89 
83 
86 
84 
84 
84 

L_ 

80 
73 
58 
80 
81 
73 
82 
80 
85 
83 

_- 
95 
73 
55 
76 
76 
67 
78 
74 
'7g 
81 

__ 
91 
78 
73 

88 
77 
85 
81 
82 
82 
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The temperature is also higher in Malabaria. 

TABLE 10-Average maxima and minima temperatures. 

Dibrugarh . . 80.8-64.9 

Bombay . 86-0-74.9 
Ratnagiri . . 8 7 . 6 7 3 . 1  
Marmagao . . 85.9-74.9 
Karwar . 86.1-72.7 
Mangalore . . 8 7 4 - 7 3 - 6  
Calicut . 86.7-74.3 
Cochin . 8 7 . G 7 4 . 9  
Trivandrnm . . 84.1-76.2 
Colombo . 87.2-75.5 

Ranchi , 84.4--65.5 
Purulia . 89.4--08.4 

Out of the 46 Abor-land plants which do not pass into the Deccan peninsula 
further than the Chota-Nagpur area, aad out of the 61 plants which, skip- 
ping the Chota-Na.gpur area, occur in Malabaria or in Ceylon or in both, 
the species extend along the Himalaya as follows :- 

N. W. Him. 
North of 
32" N. 

-- 
21.74 

13.1 1 

Or down the direction of Burma, in the following percentages :- 

End with Chota- 
Negpur 

-- 
2.17 

4.34 

34.78 

39.13 

10.57 - 
9 9 m  

-- 

ond with Chota-Nagpur. 

extend to Malabaria and Ceylon. 

Ex tcnd to Malaberia 
and Ceylon 

Abor-land 

6.62 

18.03 

Nepal 

15.22 

14.75 

I roaching Abor-land 

,, S. E. Asllem 

, Burma 

,, Malaysia 

,, Aurtrslis 

Sikkim 

21.74 

37.70 
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It is perfectly evident from these figures that the species which go the 
furthest along the Himalaya go the shorter way into the Peninsula of India ; 
and theqe same species which go the shorter way into the Peninsula of India 
are diffusely spread along the Burma-hlalaysia routes, while the species 
which have the broken distribution, failing in the hills of Chota-Nagpur to 
rsappeer in the UTest of India, do not pass so freely along the Himalaya, 
and upon the direction of Al~etralia tend to reach but not to extend beyond 
Maleyein. Why !-because the latter are more exacting in their humidity 
requirements. - 

These observations indicate clearly that the climate of the Indian Monsoon 
area has become drier ; and as, indeed, we know that upon the east of India, 
the Caspian region, Turkestan, etc., are drying up, we naturally dedwt 
from that knowledge an assumption that i t  is the same drying which 
extends in more or less degree to the Indian Empire. The drying must have 
taxed the extension of moisture-loving species of the Himalaya eastwards, at 
the same time encouraging in the North-western Himalaya another set of 
plants of low stature, and short growing-periods ; and may be assumed to 
have broken the Abor-Malabaria route so that a somewhat diverse flora lives 
upon it. Burma, also, has developed cornplicationa in its Plant-geography, 
which we are yet far from being able t o  summarise. 

The flora that the drying has let in, is more suited to  the average present- 
day climate of the Monsoon area than that being driven out, so that, for 
instance,--if the wideness values (Table 5) of all the species which do not pass 
beyond the hills of Chota-Nagpur be added together and an average calculat- 
ed ; and if the same he done for the species which occur in Malabaria or in 
Ceylon or in both but not beyond, the specics of the former group a n  found 
t o  he by 8 little the wider in the proportion of 1790 to 1670 : and as all have 
received the same value in respect of their occurrence in the Deccan penin- 
sula, the higher average is in respect of the wideness of their distribution 
elsewhere. On the other hand, of the 63 species found in Malabaria o* ln 

Cevlon or in both, 38 are common to Malabaria and Ceylon, 6 are found in 
Ceylon only and 19 in Malabaria only : and i t  is very much worthy of remark 
that the species confined to one only of these two are for the most part berbn, 
which suggests (for further elaboration) that when ~a laba r i a  and Ceylon 
were last more nearly connected than they are now, the climate was dampe" 
than now and the vegetation forest. 

The next land to the mest of the coasts of Malabaria and Ceylon, except 
the exiguous Maldives ~ n r l  Lsccadives, is in one direction, hot and relatively 
drg Socotm, and in mother, the Seychelles, with a humid climate, and 
again much further to the south Mauritius and the rest of Maw0- 
rcnia. 

AltJlough there is reason to thinli that a largo stretch of land rest  of Bomb'' 
bar uone to ths hottool of tlls sea, such a stretch as might nlatrniall~ hav' 
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helped plants t o  pass in either direction from Mascarenia t o  the Deccan, t h e  
evidence we get from the distribution of Manlmals is that  Africa and India 
came to  share what they have in common rather by a more northern route, 
than the direct line, and that  those which reached the Rlascarene Islands 
did so zrici Africa. There are 117 species of the plants of Abor-land on the  
west of the Indian Ocean. Their names are easily got from Table 5. Of 
them 103 are in Africa, and 80 in the Mascarene Islands. The species found 
in the Mascsrene Islands, but not recorded for the continent of Africa, are :- 
Paederia foetida, Panacum pilipes, Lez~cas 2avandulifolia, Melastoma nzala- 
bathricum, Boehmeria mncrophylla, Ilysanthes ciliata, Fimhristylis junci- 
formis, Atylosia scarabaeoides, Carex filzczna, Rubus rosaefolius, Hyperi- 
cum japonicum,-herbs mostly and without exception requiring abundant 
rain. Paederia foetida, Boehmeria macroph?/lla, Carex Jilicina, Rubus rosae- 
folius are not in Malabaria, for in India their weetward distribution ends in 
the Chota-Nagpur area, so thnt their appearance in Mauritius, etc., is 
unexpected. But  equally unexpected for the same reason is the appearance 
in the continent of Africa of the follon-ing :-Mic~o~lossa oolubilis, Vandelliar 
pusilln, Ervatmzia diz~a~icata, Decringia ama~anthoides, Colocasia esculentum, 
Juncus bufonius and Scirpus setaceus. 

The Abor-lnnd j o r a  bm a distinct retationship to that of the bills of Sou.th- 
eastcnz Assam : i t  has as much in common with that of the Khasia Hills as with 
that of S,ikkim. 

By the totals of the absentees the flora of Abor-land is ma.de t o  appear 
more nearly a.llied to  that  of the hills of South-eastern Assam, than t o  tha t  
of the Eastern Himala,ya ; but the time is not yet c,ome for a positive asser- 
tion. If for instance we compare the number of the species shared by the 
three, Silikim, ALor-la.nd and the Khasia Hills, the result is - 

Common to  the three, 501 species, 
Common to  Sikkinl and Abor-land, 134 species, 
Common t o  Abor-land and the Khasia Hills, 130 species, 

ao that the appeamnce of the hills of South-eastern Assam having a greater 
intimacy with the flora of Abor-land than the flora of Sikkiln has, rests upon 
our knowledge of the remainder of the two area.s ; and as everyone knows 
we are extremely ignorant of the flora of the Aka, hills a,nd of Bhutan, which 
make nl)  with Sikkim t,he Sikkirri Himalaya. 8s here rscognised, but me have 
only a little more kuowledge of the Nnga' IIillr. nud Mnnipnr. t,holleh 
considerably more knowledge of the (somewhat remote) Cbittagong Iiill 
tracts. 
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The average altitudinal, range of diflerent groups of plank 

According to  the figures in Table 4, the average range of the species up 
l o  10,000 feet, for- 

Aqnatics . 
Epiphytes . 
Parasites . 
Shrube 
Trees . 
Woody olimbers , 

Terreetrial herbs . 
Herbaceous climbcre 

. is through 

. *s 9 .  

. 9 )  9 ,  

10  $ 9  

- 9 ,  9 )  

9 .  9 .  . 9 .  9 ,  

' . 11 9 ,  

1,600 feet  
2,626 3,  

3,080 
3,120 ,, 
3,210 ,, 
3,770 ,, 
3,980 ,, 
4,090 ,, 

The 49 short-lived plants mentioned earlier range through 4,020 ft. between 
sea level and 10,000 feet, which is about the Himalayan limit of dicotyledonous 
trees. 

Wide-spread plants are col~imonest i n  the lowest Zone : restricted species arb 
commonest high up. 

Using the values asce~tained by the' method described on p. 150, it is 
possible to demonstrate that the lowest zone, Zone 1, contains a greater pro- 
portion of the wide-spread plants than the other zones. Wide-spread plants 
are here taken ae those with a higher distribution value than 2,000 (Table 5) 
and reetricted plants those with a lower value than 500 :- 

In Zone 4.-21 per cent. are widc-sprcad, against 27 per ccnt. restricted ., 9 3-15 9 ,  v ,  7 ,  3,  s t  30 $ 9  9 ,  90 

I ,  9, 29-16 9 9 ,  9 .  9 ,  9 1  30 9 ,  v s  I t  

9 s  1-31 ,, ,, 9 ,  s t  10 ,, 9 ,  99  

In  the Abor mountains. there is only one wide-spread species known above 
6,000 feet, but there are 13 restricted species there ; upon the other hand 
in the plaine of Sadiya, there are 170 wide-spread species, with 173 restricted 
species. Between these extremes the proportion of wide-spread species to 
restricted species changes more or lass evenly ; whereas it is 1 : 1 at Sadiya, 
it is 1 : 2 a t  2,000-3,000 feet, 1 : 4 a t  5,000 feet, and as stated 1 : 13 at above 
6,000 feet. 

The distribzdon of restricted Abor-land species. 

The Table which follows, Table 11, gives the rli9tribution of the restrickd 
epecies, altitudinally and in breadth upon the face of the earth. It hae one 
interesting featwe, which is that the Sikkim-Abor species (column 4) do not 
increase numerically downwar:ls in the same proportion s~ the othen. Thin 
can have but one interpretation, that t,he lowest parts of the Sikkim Himalaya 
ore somewhat diverse from the lowest parts of the Abor Himalaya, more 
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so than say 4,000 feet ; which interpretation runs on all foam with an earlier 
observation, that  hill-plants descend lower in Abor-land tha.n in Bikkim. 
The origin of the difference may reasonably be explained as lying in the 
extension of the relative dryness of the Bengal " cold weather " for some 
little distance up the south hill faces of Sikkim. 

TABLE 11-Restricted species. 

It is quite clear that  the strongholds of the Abor-land endemics a.re a t  
low elevations ; they are chiefly in the very moist valley-bottoms under the 
dense canopy of gigantic trees, the places with the  most peculiar climatic 
conditions. 

- 

Over 6,000 feet . 
5,000-6,000 ,, 

4,000-8,000 ,, 

3,000-4,000 ,, . 
2,000-3,000 ,, . 
1,000-2,000 ,, . 
Under 1.000 ,, . 

The nature and distribution oj  the 242 species (see p.  68) which were found 
onhy i n  Zones 2 and 3. 

It has been suggested that  among these 242 speoies are those favoured 
by excessive humidity. Of them, 60 or 25 per cent. are herbaceous and 182 
or 75 per cent. woody. Zone 2 gave herbaceous and woody species in the same 
proportion (see p. 69 ). The similarity is noteworthy : and again 214 or 
bv far the greater part of the  242 were found in the likewise very wet zone: 
and i t  is therefore doubly evident that  the flora that  stands the greatest 
humidity is a woody one. If these 214 .species, so restricted in Abor-land, 
be removed irom the whole flora of Zone 3, the percentage of herbaceous 
species in the remainder is 41 and of woody plants 69 : the contrast may be 
expressed thus :- 

Of every 100 spccics found in Zone 3 which in Abor-land 
do not spread into the slightly less humid parts, only 25 are herbareoue. 
Of every 100 species found in Zone 3 which in Akor-land 
spread into tlic slightly lee8 humid parts, 41 are herbaceous. 

2 
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10 

18 

23 
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13 
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7 
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4 
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10 

14 

20 

ZG 

-- 
3 

6 

11 

24 

26 

40 
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Out of the 242 species found in Zones 2 and 3 only, 49 have been specifi- 
cally indeterminable, leaving 193 for which the distribution is given in Table 
11. Among them are 9 herbaceous and 6 woody species, with a distribution- 
value below 500. In  part the restriction of the species, with a distribution 
in the world, wide enough to have a value above 2,000, to Zones 2 and 3 is 
accidental, and further search probably would have revealed some of thum 
elsewhere. They are :- 

Herbaceous-Viola distans, Cares Jilicina, Blumea laciniata, Goodyera 
procera, Ichnanthus pallens, Blumea glomerata, Blumea lacera, Coix Lach- 
rpa- jobi  (elsewhere it occurred, but not wild) and Peperomia reflezn ; 

Woody-Pothos scandens, Leea indica, Amoora Rohituka, Ficus gi6bosa, 
Cellis triandrn and Aerua scandens. 

Three of the herbs were found only upon a peculiar steep rocky ridge of 
the mountain of Bapu, and three of the herbs, together with one of the 
plants, upon the Abor clearing of Rammidarnbang. Only the epiphytes 
among the widely distributed plants really belong to the humid air flora ; 
the rest, and others with a distribution in the world a little narrower, which 
alike find their place here within the list of the 193 fully determined species 
observed only in Zones 2 and 3, lower the distinctness of any comparison 
that can possibly be made between the ranges of the species demanding a 
very humid climate, and the flora as a whole. However it is very easy bo 
see that restriction to  Zones 2 and 3 is accompenied by restriction in the world, 
for of the 193 species 8 per cent. are wide-spread and 40 per cent restricted 
These percentages should be compared with the percentages given on P. lcO 
for the flora of Zones 4, 3, 2 and 1 separately. 

T)in~mm. Number of ebsont~co  from among the ~prr i ro  rrstrictcd t ~ ,  Zoncq 2 and 3. 
Crlrrcrtlons h a v ~  h4-n rnntlr: in thr fiyilrrq for Nepal, South-wcstern Ch:na find Burmo on tho 
S I N  ~ L I I ,  I'X ~ c t l j  as 111 tho  I ) T L \ I O I ~ S  figures. 



DOTANY OF T H E  ABOR EXPEDITION., 163 

It follows that  if the percentages of absentees be worked out, zone by 
zone, the figures obtained for the species restricted t o  Zones 2 and 3 will be 
greater than those for the whole flora of Abor-land ; and tha t  this is so in 
general is clearly seen from the following tabular statement, in which the 
percentage is higher in the second column except in regard to  the Hills of 
South-eastern Assam, for in them 10 per cent. of the restricted plants are 
absent, wherea,s of the whole flora 15 per cent. are absent. It is suggested 
by this one exception that  the element in the flora of Abor-land, which is 
most tolerant of excessive humidity, is rather a part of the  flora of South- 
eastern Assam than of the  Himalayan chain. 

A Su?)zmnry of Pwt V I .  

TABLE 12-Proportional iizcrease i n  the number of  absentees. 

The mountains of Abor-lancl arc. inorc evenly humid than any known part 
of the IIimalaya ; and may be held as cartylng the most extreme hygrol~hil- 
OUR flora that  the range posscsscs. The intcrisest moisture is in the deep 
 valley^ ant3 under the very cdgc of the mountains, and there endenlic sprcies 
have been drscovered in grcatcr n ~ ~ m b e r s  than elsenrliere. Such intense 
moisture favours trccs against herbs, and woody ~pecies arc present in greater 
prcvalrncc than eithcr on the plains nf Assaln or higher np in the mountains ; 
but thc endemic HPCCICN are largely on~broph~lous herbs. 

Ombrophilnns herbs, throligli the worid, arc often of restricted distribu- 
tion ; and ~t is clclatablc ~ ~ h ( t t h c r  t h s  is lllorc because the conditions that 

From the whole jlora 
per cent. 

Hills of S. E. Assam . . 13 
Burma . 25 
Sikkim Himalnya . . 26 
Nepnl Himnlaya . . 52 
Malay Islands . . GO 
Deccan Peninsula . . 62 
N. W. Himalaya . . 65 
S. W. China . . . . 65 
S.-E. China . . 69 
Malay Peninsula . . 72 
Africa . 87 
Australia . . 88 
Japan . 91 
Polynesia . . 01 
America . . . 94 
Europe and Lcvant . . 97 

From the p l u ~ ~ t s  restricted to Z o ~ ~ e s  2 and 3 
per trlit. 

Hills of S.-E. Assam . . 10 
Burma . 30 
S~ltkim Himalnya . . 30 
Nepal iilmalnya . . 63 
S. W. China . . 73 
~ U a l o y  Island8 . . 74  
N. W'. Himalaya . . 77 
Deccn~l Peni~~sula . . 79 
S.-E. China . . 81 
Malay Pen~nsula . . 89 
Japan . 95 
Austlalia . . 95 
Afr~ca  . 97 
Pol jne~ ia  . . 07 
A~neltica . . 99 
Europe and Levant . . 100 

South-western China and Japan stand higher1 n the second colun~n ; the 
Malay Islands, Deccan and Africa lower, which if i t  has a significance means 
that  the climates of Abor-land, South-western China and Japan have diverged 
in past ages less, and the clilnntcs of Abor-land, of the Malay Islands, Dcccan 
and Africa more than the average. 
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they require are restricted, than becau3e Nature has a busier laboratory for 
new species in places which " force " vegetation, such as the deep shade of 
a n  intensely growing forest, and with the  in-breeding of the bottom of the 
forest, due t o  the  narrow limiB through which seeds or pollen would seem 
there t o  be transported ; and i t  is the  smaller plants with shorter lives, whose 
round from seed t o  seed is quicker than tha t  of trees, which have the besb 
chance of profiting by mutation in these places ; t o  that  I ascribe the 
cumstance in Abor-land and elsewhere that  the endemic species are mostly 
herbs or, if woody, small. 

The flora of Abor-land is found t o  be not more like the flora of the Sikkim 
Himalaya than i t  is like the flora of t%e Khasia Hills. Between Sikkim and 
Abor-land lie scarcely known mountains : between the Khasia Hills and Abor- 
land are mountains just as little known. The flora of the whole Eastern 
Himalaya, west of Abor-land, appears slightly more diverse from that of 
Abor-land than the flora of the whole triangle of mountains from the Naga to 
the  Garo Hills and south through Manipnr to  the Lushai Hills ; but perhaps 
tha t  is due t o  want of knowledge. East of Abor-land, i t  appears that a 
traveller would soon pass into a diverse flora ; and that  the limit of the effect 
of the winds off the Indian Ocean makes a marked and natural floristic 
boundary. The Malay Islands and the Deccan Peninsula have not a more 
unlike flora than South-western China. At the same time, the Kashniir 
Himalaya, 1,800 kilometres away, is again as unlike in its flora to Abor- 
land as South-western China at ,  say, 500 kilometres. 

The Deccan Peninsula has two flora8 approaching that  of Abor-land; 
one is along the mountains of the  Malabar coast, and the other, in the hilly 
coiintry which is nearest Abor-land. Abor-land and Malabaria must have 
obta~ned what they possess in common, when the intervening country bad 
n mnch damper climattb than it has now. The other flora, which is seen in 
the vnlleys of Chotrc-Nagpur, and neighho~lrinq political areas, perhaps 
cnnle there too late to  get avruss t o  &lalabaria, and indccd pelatively recently. 

Europe and the Mediterranean, north of the Sahara, has now as little 
in common with Abor-land as the Americas and Africa, and distinctly less 
than Japan and the Islands of the Pacific. 

It 1s necessary to  demur st calling the Abor-land flora one of Malaysian 
type, unless (and it wnulrl be most unrra~onahle to  do so) the Drccan Penin- 
sul;~ flora he clasv~cl as Malaysian also ; but both are from a miocene mrge 
thermic flora. 



BOTANY OF TZR ABOll EXPEDITION. ,  165 

PART VII. 

The Genesis of the Flora of Abor-land. 
I n  his " Sketch of the Flora of British India " (Imperial Gazetteer, I, 

1907, p. 158) Sir Joseph Hooker wrote, " i t  may be affirlned that  in a large 
serlge there is no Indian Flora proper." But there exists in the Rain-forest 
of Southern India and Ceylon a flora, which, though i t  has the appearance 
of having been borrowed from Malaysia in the beginning, has become quite 
peculiar enough for recognition as an Indian Flora ; and there are about the  
borders of India other floras also worthy of recognition. With these various 
floras in relation to the vrgdstion of Abor-land, the following pages deal ; 
and in the adjoining map, the figure 1 indicates Abor-land ; the thickness 
of the arrows, coilnecting i t  with other parts of India, indicates the strength 
of the commiinii;y of its flora, as suggested by Part V ; the fiqure 2 indicates 
the Ceylon-Malabnr Rain-forest flora,-the moat Indian of all Indian floras ; 
the figure 3 is the rather weaker North-east Indian and Upper Burmese flora, 
dubbed Assamese in this paper in regard to the part of it that  can bc recognised 
within the Abor-land flora ; the lines extending up from the south are in- 
tended to  indicate the probable advent of some of i t  from Malaysia ; the 
figure 4 is the Afro-arahian element; the figure 5 is the Chinese element ; 
the figure 6 is the northern element, with arrows showing ibs inva,sion south 
of its natural present limits, and lastly, the figure 7 is a flora of the high dry 
inner IIi~nalaya and high dry inner parts of China. 
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Confining the evidence, as before, t o  the Spermatophyta, because 
Pteridophyta and other lower plants have much greater powers of distribu- 
tion by reason of the smallness of their spores, by reason of a capability of 
availing themselves of a surface unsuitable to  Spermatophyta, and by reason 
of their age, the origin of the Flora of Abor-land is approached first by taking 
the  genera recorded, genus by genus, and classifying them into :- 

1. Genera which most likely had their origin towards the south-east of 
Asia, i.e. between the position of the Tethys, the Indian Ocean and the 
Pacific : they are not found in Africa nor in America ; 

2. Genera common t o  Asia and America : excluded from Africa ; 
3. Genera common t o  Asia and Africa : excluded from America; 
4. Genera of a northern type ; 
5. Genera cosmopolitan in the tropics. 
That done, the number of their species has been ascertained as closely 

as possible in the following areas :- 
(a) India south of the Ganges with Ceylon, 
(b) The Himalaya, 
(c) The country from the Brahmaputra t o  the Irrawaddy, 
( d )  China, Indo-China and Siam, 
(e) The Malaysian region in a wide sense from the Amherst district of 

Tenasserim t o  the east end of New Guinea, 
(f) Australia and the Islands of the Pacific. 
The following Table is the first result, the genera in i t  being arranged 

from those richest in species to  those poorest. 

TABLE 13-Genera zvhich neither reach America nor pURS out of Asia 
~uestlcnrd.7, arranged ncco~di,tg to size, the largest genera first. 
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TABLE 13-Genera ulhich neither reach America nor pass out o/ Asia 
westwards, a~ranged accc~ding t o  size, the largest genera Frat-contd. 
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TABLE 13-Genera which neither reach America nor pass out of Asia 
westwards, arranged according to size, the largest genera$rst-contd. 
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TABLE 13--Genera which neither reach Americn nor pnss out of Asia 
westwards, arranged according to size, th.e largest genera J i~s t -contd .  
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TABLE 13-Genera which neither reach America nor pass out 01 Asia 
westwards, a~rnngtd according lo saze, the largest genera jrsl-contd. 
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TAFILE 13.--Genera whzch neither remh America nor pass out of Asia 
ulestwards arranged according to szze, the largest genera .first-concld. 

Genera represented in  Abor-land, which do not occur in America 
nor in Africa ; are often characteristically Malaysian. 

The genera of the above Table, i t  may be said straightaway, are very 
largely developed in Malaysia*, so that the total number of species that they 
present, as exhibited, is 

4289 in Ma.lavsia, including therewith Tenasserim, the Malay Penin' 
sula and all the Malayan Islands to the Philippines and New Guinea, 

991 in China, Indo-China and Siam, 
680 in the country between the Irrawaddy and the Brahmaputrs, 
496 in the Himalaya, 
432 in Anstralia and the Pacific Islands, and 
340 in the Peninsula of the Deccan and in Ceylon. 
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These genera are 67 and more* per cent. Malaysian. 

The following have 67 per cent. and more of their species in Malayaia :- 
Dendrobium 
Eria 
Litsea 
Aglaia 
Hoya 
Coelogyne 
Aeschynenthus 
Sarmhltm 
Clnbba, 
Fagraea , 
Pinanga 
Artocarpus 
Diyterocarpoe 
Rhaphidophore 
Sarcanthus 

Helioia 
Ceratostylie 
XanthophyHuum 
V n t h  
Uillenia 
Aloceeia 
Chiswheton 
Nooneuclee 
Vanda 
kmoora 
Phalacnopsis 
Aglaonerna 
Coaocephalue 
Gomphandra, 
Glycosrnie 
Lepisenthes 

Such Malaysian genma have had their genesis under a long period 
of humid con&tion,s. I 

The epiphytism in the list is remarkable ; for it contains Dendrobium, 
Erie, Hoyu, Coelogyne, Aeschynanthus, Sarcochilus, Fragraea (sometimes. 
epiphytic), Rhcbphidophora, Sarcanthus, Ceratostylis, Vanda and Phalaenop- 
sis, truly a remarkable series, emphasising the fact that eastern epiphytism 
is pre-eminently blalaysian, or, to put it another way, that the area now 
represented by the 3Ialaysian Islands, etc., has contained, over a long period, 
areas of humid airs and great foreets, so that this enormous development 
of epiphytism has taken place. 

I n  this same list occur the names of genera of plants characteristic of the. 
bottoms of high forests, e.g. Glob&, Pincmga, Alocmia, and Aglaanema,-- 
Monocobyledones, -whose geneaie may well have oecumed under conditions 
the same as those of the opiphytee. The others are genere, of woody plants 
which mrnpoee the shade treee of the forea+e, and whose wedlings survive 
in shade. 

There are, however, in the Tabte certaivz Genera tess than 33 p a  
cmt. Mel.ayt~iam. 

The following are genera whicb have less than one third or 33.3 per cent. 
of their species in Dlalaysia, arranged by their size :- 

per cent I per oent 

Mmhilne . . . . 20 
dins- . . . . 8 
Codonopie . . . . 0 
Mn~ui~ a , . .  i 

Camellia . . . . l8 
Ac:nt,hopanex . . . O 
Artinidia . . . 
Thl:tlienthe . . . * 
Oyhlopogon . . - 14 
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They are none of them such very large genera as the earlier list oontaine. 
Acanthopanax is 90 per cent Chinese ; Ainsliaea is 94 per cent.; Thadian- 
tha is 90 per cent. (in this case Indo-China contributes largely) ; Actinidia 
is 87 per cent.; Camellia and Mazus are 82 per cent. (but possibly many Chinese 
species of Mazus are not good) ; Codo~zopsis is 72 per cent. and Ophiopogon 
is 62 per cent.:-all of which genera may be considered as Chinese in chief 
part. Machihs remains, which like so many Lauraceae is rather diffuse 
in its distribution ; but, qevertheless, it has 52 per cent. or more than half 
of its species in the China-~vitb-Indo-China area. 

Thpre is no perus of epiphytes among them, and only one of trees (Maclti- 
I z r . ~ ) ,  the rest b;.ing sllrubs and hcrlls. How unlike is tbis small assemblage 
xo the la~ger one that has been called Malaysian ; and what an unlike climate 
must have been that in which they had their genesis ! Their geographic 
distribution in the present day, suggests their origin to the north of the last 
group, most likely in some part of the present country of China, where, ae 
geology tells us, there is a long history of dry climates in the past, drier, 
too, in places than these genera require. The figure 5 on the map represen.+ 
them. 

The jdlming Genera are intwmedzate. 

The next list is of the genera neither distinctly Malaysian nor distinctly 
Chinese. 

I t  is an easy thing, in the Table on p. 166, to add the percentages for 
China and Malaysia together. Upon doing so, Agapetes is found to have 
46 per cent. of its species outside the two ; Sauropus and Cwrcuma 42 : Den- 
drocttlamvs 41 : Bassia 38 : Amomltm 35 : Melodinus 32 : Opl~iorrhiza and 
Glochidion 31 : Wendlandin 29 : Chirita 28 : D y s o z y h  27 : Michelh 25 : 
Zingiber, L~cisia and Pholidota 24 : Trichosanthes, Peliosanthes and Cinna- 
momum 22 : Gontphostemma 2 0 :  Sabia 11 : Pterospermum 9 : and 
Boea 7. 

Agapetes, Luisin and Pholidota are the three genera of epiphytes in the 
list ; and Agnpetes stands first,, with 46 per cent. of its species outside Malayaia 
and outside China with Indo-China and with Siam. Where do these speciea 
occur ?-in t,he region which embraces the mountains of south-eastern 
Assarn, northern Burma and the east end of the Himalaya, in fact in t'he 
area which embraces Abor-land. The other two genera of epiphytes, 
Luisin and Pholidola are like Agapetes in being well represented in the 
Rame area. Sauropus which is a genus of the bottom of high forest, is 
like them too ; Tvichosanthes, and Chirdta, Michelda, Wendlandiu and 
Pelwsanthes also. 

c 2 
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Infrrmedidt! Genera, thr type indicates whether higher (ciarendon) or lower 
( i~alics) i)a the second column. 

I.;--Arra y c d  atrcrding le pcroet~lager 
l o r  Ghirta. 

Esrna . . (2) 
Dym~ylnm . (7) 
Oauropnr . ( 8 )  
Dendroolrmmr . - (9) 
Glocbidion . . (10) 
Agapetes . (11) 
Amomt~m . (12) 
Ophiorrhien . . . (12) 
\Vondlandia . (13) 
Pholidota . . - (15) 
Pelio~anthes . (17) 
Cinnemomum . (18) 
Curcums . - (20) 
Luiaie . (21) 
Trichos~nthee . . (26) 
Melodinus . . (27) 
Pterospermum . . (31) 
Zingiber . (31) 
CL~riti~ . . . . . (32) 
Gompbostemms, . (33) 
Michelie . . . . (38) 
Sabie . . (21) 
Boeo . . . . . (21) 

B.--4rranged according to percenlagu 
for dfnlayeia. 

Miahelia . 
Cnrcuma . 
Chirita . 
Melodinus . 
Aeapetes . 
Zingiber . 
~omphostemme 
labia  . 
Boea . 
Dendrocalumue . 
Sauropue . 
Trishosanthee . 
Amomurn . 
Luiaia . 
Ophwrrhiza . 
Wendlandia . 
Olochidion . 
Cinnumomum . 
B a s ~ i a  . 
Pterospermum . 
Peliosanthes . 
Pblidotu . 
Dysozylon . 

These in,termedinte genera seem to have among them some for which agenesis 
in n rain-jwreet area not remote from Abw-land might be asserted. 

Omitting Wendlandin, the genera just mentioned are genera of humid 
sirs, and we must look for a n  area of humid forest8 for the place of their 
genesis, an  area presumably north of the Malaysian region, in fact in the 
direction of the Asearn-North Burma rain-foreeta. 

Bur the .vuccess of auch n Rain-fwrest area in evolving genera has been 
m,spccuously me cian r ie  itfaiay~ian area, and in like memure the Ceylm- 
Malabaria area. 

It is an obaervation of considerable importance that the endemic genera 
.of the ~esam-North Burma Rain-forest area are for the most pert monotypic 
or nearly so, and invariably rather small. None of them approach in eize 
the large genera of the lint just given (p.172), nor many other genera, 
which do not escape from the limits of Malaysia. I n  numbers these genera 
alosely oorre,pond to the endemic genera of the Ceylon-Malabaria ftain-forfat 
are L, a d  if in two floras of sufficiently similar regions, the number and size 
oi t i e  endemic genera correspond, there ie a possibility of n eilrliLr history 
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and above all of the isolation of these floras having been of similar dur~3ioa 
or degree. The circumstance,'then, of the Assam-North Burma Rain-forest 
holding small endemic genera, in a measure corresponding to  the Ceylon- 
Malabaria area, can be used as an  argument to support other arguments for 
their isolation having been similar. The figure 3 on the map stands for this 
flora. 

The Genera endemic uithin the 
Brachysternrna (Caryophyllaceae) 
Sladenia (Ternstroerniaccae) 
Hartia (Ternstrocmiaceac) 
I'arado~nbcya (Sterculiaceae) 
Anisadenia (Linnccne) 
Brctschnoiders (Snpindaceao) 
Dobinea (Sapindaceae) 
Pegla (Anacardiaceae) 
Priotropis (I.cgunlinosac) 
Cochlianthus (Leguminosae) 
BIaddenia (Hosacoae) 
Syco~~sis (Hamamclidaceae) 
Warea (Cucurbitacene) 
Herpetospermum (Cuturbitaceae) 
Pentapanax (Araliacwc) 
Gamblea (Aralincear?) 
Tupidanthus (Araliaceae) 
Luculia (Rubiaceae) 
Clarkella (Rubiaceae) 
Carlcmannia (Rubiaceae) 
Silvanthus (Rubiaceae) 
Yolysolenia (Rubiaceae) 
Keenania (Rubiaceae) 
C'ntamixis (Compo~litae) 
Peracarpa (Carnpanulaceae) 
Pentapterygium (Vacciniaccae) 
('heilotheca (Monotropaceae) 
Hymenandra (Myrsinaceee) 
Pentabothra (Asclcpiadaceae) 

Assam-North Burma Rain-forest Area, 
Dittoceras (Asclepiadaceae) 
Bythophyton (Scrophulariaceae) 
Peranthin (Gesneraceae) 
Trcmacron (Gcsneraceae) 
Ancylostcrna (Gesneraceae) 
Brlggsia (Gesne~accao) 
Hem~l~l i  ragma (SCI ophulariaceael 
Loxostigma (Gesneraceae) 
Platystemma (( esnernceae) 
Bocica (Gesnernceae) 
Tctraphylluni (Gcsnoraceae) 
Lcptoboea (Gesneraceae) 
Craniotome (Labiatae) 
Raylea (Labiatae) 
Nc~toehaete (Labiatae) 
Hydrobryurn (Podostemacem) 
Dodeoadenia (Lauraceae) 
Syndiclis (Lauraceac) 
Lasiococca (Euphorbiaceae) 
Cryptmhilus (Orchidaceae) 
T~ichmrna (Orchidaceae) 
Acrochaene (Orchidaceae) 
Hancockia (Orch~daccrs! 
Herpysma (Orchidaceae) I Stichoneurun IRt~xburizhiaceae~ 
Theropogon ( ~ i l i a c e ~ e y  
Gonioscypha (Liliaceae) 
Tho~l~sonia (Araceoe) 
Gtontltanthus (Araceae) 

The Himahya  contributes little to this list : it ia pmr 
i n  Rain-forest endemism, as estimated by genera. 

Ollt of these genera very few occur in the wet Himalaya only. They 
are Cochliantlru.~. Worea, Gnmblea, Cnrlemannia, Penlasame,  Dittoceras, 
Plot?ysternrno, Notoclhaete, Syndiclis, Lasiocorcn, Acvochnene, and Goni- 
oscyphn. Such as they are, they belong to the flora indicated by 3 in the 
map. 

The Himalnya carries other genera 01 quite another genesis. 

The other endemic genera of the Himalaya do not belong to the Rain- 
forest, but like Triarhne, Atelnntkera, l,nzas/cmon, Clbrisiolecl, Tlbylnco- 
apermunn, Struclic.ya, Triacl~ne, Corticl, Pcjltr/pyris, Lepincodon, Cycrnn*,fh~ts, 
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Diplarche, Bryocarpum, Trmtlera, Jaesch kea, hajaeschkea, G~debfia, 
Picrmhiza, Oreosolen, Eriophyton, Microgynoecium, M&croschomus, Ischrro- 
d m ,  and Dutkiaea belong t o  the  Tibetan flora, which our growing 
knowledge shows us t o  reappear in Kansu, or like Catamixis, Moltkia and 
Liocdelofia (?), t o  belong t o  the  North-west Himalaya. This flora ie indicated 
by 7 on the  map. 

The Rain torest-endemic genera of Ceylon and Malabariu, Flora 2 on the map.  

Schumacheria (Dilleniaaew.) 
Trichadenia (Bisaceae) 
Donna (Dipterocarpaceae) 
Monoporandra (Wptemcarpaceae) 
Stelnonoporus (Dipterocarpaceae) 
Beddornen (Meliacem) 
Solenocarpus (Anacardiaceae) 
Pericopsis (Leguminosae) 
Wagatea (Leguminosae) 
Blepharistemrna (Rhizophoraceae) 
Ke~~dr ick ie  (1Ielastomaccae) 
Dicoelosyerrnum (Cr~curbitaceae) 
Fergusonia (Rubiaceae) 
Leucocodon (Rubiaceae) 
Sohizostigm~ (Rubiacaae) 
Byrsophyllurn (Rubiaceae) 
Nargodia (Rnbinceae) 
Scypl~ostachys (Rubiaceae) 
Ort'otropis (Ruhincaae) 
Larnprachenium (Cbmpositae) 
Adenoon (Compositee) 

Brachylepie (Asclepiadacew.) 
Utleria (Asclepiadaceae) 
Championia (Gesneraceae) ' 

Jerdonia (Gesneraceae) 
Calacanthus (Acanthaceae) 
Diotacanthuv (Acanthacaae) 
Ptyssiglottis (Acanthaceae) 
Banalia (Amarantacese) 
Lnwis (Podostemaceae) 
Griffithella (Podosternaceae) 
Farrneria (Podosternaceae) 
Hortonin (Monimiacet~e) 
Podadenia (Euphorbiaceae) 
Josephia (Orchidaceae) 
C o t t ~ ~ n i a  (Orchidaceae) 
Diplocentrurn (Orakidacem) 
Cyphostjgma (Scitamineae) 
Elettnrin (Scitarnit~eae) 
Loxoroccu~ ( P ~ l r n w )  
LagenantIra (Araceae) 
Annphyllum (Araceae) 

The Himalaya is  found to be poor in Rain-forest endemism wht% 
species are taken into consideration apart from genera. 

The want of originality about thp Himalayan Rain-forest vegetation me7 
be i l l~s t~rated in another way (Table 14). Taking the  genera of the Abor- 
land flora, which we have shown t o  be pre-eminently Malaysian and thered 
fore Rain-for& genera, the Table shows in what measure they are present 
in the North-west, Himalaya, the whole Himalaya, China and the Ceylon- 
NIa1abari.a area, in what measure each area is supplied with species from North- 
eastern India, and in what measure from beyond. The ~e~lon-Malabaria 
area is fol~nrl to  p w e s s  a very great individuality, 80 per cent being endemic; 
Chins. largely on acconnt of its tropical flora in Hainan and Fornlooa, to 
posseaa an  endemic list 64 per cent ~ t r o n g  ; t.he whole Himalaya to have 
r o  endemlo list amount,ing t o  23 par cent. while its north-west end, that 
is to  say west of the  Kingdom of Nepal, posawisrs a n  endemic list only 
amounting to 10 per cent. C'hinn gets 5 r.proiea that, are in the hill8 of north- 
ead~ern India. and ao dp-s t h e  C~ylon-ICIn la haria nrea ; but the North-wattan # 

Hllnnl?ya gets 1.5 in a total of only 31 ~pecies. 
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TABLE 14-contd. 

Mop showing position n j  C'oloniw n j  mrthern plank w:thirt the  Eastein trop'w 

Oenuo. 

Bcblnla . .  
Bndirla . 
Pyrcnnrla . 
Myrioneuron . 
Dinochloa . 
Btournnthera . 
Tinomlscium . 
Anadendrum . 
Dlchroa . .  
Macropanax . 
Abroma . . 
Hodgmnla . 

TOTAL . 
123 80 - 5 i o 

Endemlsm En(lcrn1sm Endrmism 
10 per cent. 80 per cent. 84 pcr ccnt. 
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The Rain-forests of the Himalaya are not old, and therefore their small 
endemism. 

The theory, to hand, in explanation of this poverty of Rain-forest ende- 
mism is, that  the beautiful Himalaya, new among the mountains of the earth, 
rising still, has not had the opportunity necessary for developing a Rain- 
forest vegetation of its own since the climates of the world settled into their 
present relative steadiness : and this would be in considerable measure, because 
the Glacial Period must have disturbed any pre-existing tropical or sub- 
tropical rain-forest* which i t  carried, driving i t  out, and where there were not 
the hill-chains of Pacific type, as a t  the east end, for an  escape, annihilating 
most of what there was against the Deccan plains. 

The Pre-glacial condition of India. 

Dr. H. G .  E. Pilgrim, who has paid great attention to the Siwdik formations 
of India, in 1913 (Records of the Geological Survey of Indin, 45, p. 325) placed 
the whole of those strata in thc Pliocene, but later (Journal of the Asiatic 
Society of Beyal ,  N. S. xv., 1919, p. 81) suggested, on account of the presence 
in them of bones, etc., of a Camelus, that  possibly the uppermost are Pleisto- 
cene. This brings their depositing right up against the Glacial Period ; but he 
adds that  i t  is improbable that  any of the strata are contemporaneous. He 
and also Dr. E. H. Pascoe (in the Qunrterl!/ Journal of tlte Geologiccll Societ?y, 
LXXXV, 1920, p. 128) show reason for believing that  a great Siwalik river ran 
from upper Assam westwards to the Arabian Sea, through great plains, which 
plains, subsequently bereft of a bit of their northern edge by elevation and 
absorption into the rising Hinialaya, exist to this day, separating the 
Himalaya from the uplands of the Deccan ; and their existence has been con- 
tinuous. We do not know what plants grew upon them when the Siwalik 
deposits mere laid down, but because we know a fair number of the aninlala 
we know to some degree that  their climate was relatively dry about the end, 
a t  any rate, of the Pliocene period. Tlie mammals of the deposit,s are  listed 
by Dr. Pilgrim upon p. 324 of the Records of the Geological Swvey of India, 
V O ~ .  XLIII, 1910. . 

The Ethiopiam nature of the fauna, the giraffes, the gazelles and other 
ungulates, which are eonst~ucted £01-1,rairie lite or a t  least savannah life, and 
again the appearance (late in the Siwalik series) of the camel indicate a dry 
clirnatc, possibly quite con~parable to that  of the Panjab now, where the camel 
lives henlthily, and the lion, a colnpanion of the giraffes and the gazelles, still 

"Phrro arc, plcnt.s of c!vitlonrc~ of Il,n nncivnt. nst.rn~ion of t,hr wcstc~~n Himnln.yan flora fnrt,h,:r 
W W t ,  nn for inst.xrlc.c in t , I 1 ( 5  ('rdnra : ~ n t l  I H . O I I I ( I  l i k ~  L o  r i f fb  R~I~O~II(-I.. t,1111t is t.ll(' rsist(mrp of 
npecica of vcry clo;io ~l t ini t~y t.o I ) ~ I , P ~ O V F I I  ( l ~ l f ~ i r k n ,  IVnll.. in t~hc Cnucwos and tho Balkans, so 
clojc tha t  one cotnlilou parent  nus st ?13\'0 brolicn-up into tho Lhrec. 
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just pereists. The depth of the gravels indicates a large river systed, prob- 
ably seasonal in its size. The land conformation indicates a probability that 
the winds had the same directions and seasonal variations as now : and in fact 
the climate of India, a t  the end of the Pliocene, is not demonstrated yet as 
unlike what i t  is to-day, except for the enormous interference of man. I 
believe that  i t  was as now, that  is dry under the lee of Africa, but wet further 
eastwards wherever coast-lines or mountain-lines offered an unprotected 
face to  the south-west. 

Breaking in on these conditions came the Glacial Period with its recurring 
spells of unusual cold. 

Heert working in Switzerland calculated the mean annual temperature 
in that  country, in the Upper Pliocene, as 9°C. (64T.) which is the mean of 
the present time, and allowed the maximum lowering of the second Glacial 
Period to have been to 4OC. (46°F). Clement Reid1 assigned to the time of 
the laying down of the Cromer forest-bed, which is in the latest Pliocene, a 
climate with temperatures as now : but n, gradual lowering of the averages had 
occurred up to  that  time. These matured opinions, of course, do not prove 
that  the climate of India was also as now ; and I am painfully aware of my 
inability to produce further proof, both from lack of knowledge and from lack 
of literature : but I believe that  the climate was probably in its larger 
features much as i t  is now. 

The Glacial Period supervened. Croll's theory of the cause of the Glacial 
Period requires that  the cold should alternate from nort,h to  south, and a conse- 
quence of increased cold in such a way would be a driving backwards and 
forwards across the equator of the vegetation demanding most warmth ; but 
luckily, Croll's theory has given way to another according to which, while 
great cold is evoked, the actual intensity of the effect came from overwhelming 
precipitiitions leading reg~r~naliy to  accumulations of snow and ice, such 
the warmth of sumnler coulcl not remove. This theory leaves i t  pozwible for 
us to retain a necessarq- belief in the persistence of the intertropical rain- 
floras, more or less, where they are now : and this is satisfactory for i t  is not 
p ~ s i b l e  to believe that  the Pleistocene Glacial Period acted destructively 
upon the Malaysian flora, though it may be asserted to have compressed it 
from t.he north, when i t  let-in the chief part i f  not all of the northern uperma- 
tophytes found upon the tropical mountains of both worlds. With that 
letting-in it is well to deal next ; but first there are two remarks to maker 
which are-(1) that  the hottest parts of this earth are deserts just about the 
bo~mdaries of the Tropics and not a t  the Equator it :elf and (2) that the ~ l a c i d  
Period may have uorely pressed upon the vegetation of similarly placed ho t  
parts without compressing much the vegetation of the Equator. 

7 srward, Fosnil T'lnnta 6.r Trr:t,fi of ('lirnatc.. T ~ n d o n .  IRR2, p. 20. 
$ Kcirl, The Origin of the Britiah FII-lru, London, :BHD, p. 46. 
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Nwthem gewra which occuv in the muatains o j  tro+E Asia and Malaysia, 
Flora 6 in the map. 

From the following Table, I have excluded all genera which, however 
northern, contain species able to live in the Bengal plains or approach sea 
level a t  Singapore : this is why such genera as Ca~damine and Nasturtium are 
not in it. Of the genera remaining Cerastium has one species in Mauritius, 
the others none, unless Agrostis tropica, Beauv., can be proved good. 

TABLE 15.-Species 01 north,ern geleern withilt the Tropics of Asia. 
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TABLE 16.--Speczes of northm genera withzn the Tropics of Asia--contd. 
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TABLE 15.-Species of ,northern genera withzn the Tropzcs of Asia-contd. 
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TABLE 15.-Spsn'es of northern genera wathin the Tropics oj Asia-conold. - 
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In  an earlier map I have given the very interesting distribution of the  genus 
Pinus in south-eastern Asia, showing that  i t  too, penetrates into the mountains 
of Malaysia,-in Malaysia approaching the Equator as i t  does nowhere else. 

Snow a t  sea level approaches nearer to the Equator within this Pine area 
than in any other part of the world. 

Out of 49 Himalayan species of undoubtedly temperate genera, in Table 
15, which are found in the mountains of the tropics, 40 or nearly 82 per cent. 
appear on the mountains of the Deccan ; 27 in Java ; 19 in Ceylon ; I6 in as  
yet very inadequately known Sumatra ; 6 in the Malay Peninsula, that  is t o  
say on Gunong Tahan and some other mountains ; 5 in Borneo on Kinabalu ;' 

and 3 in northern Siam, where Doi Sutep offers a rather unsuitable summit. 
The same genera have developed into 47 nowHimalayan species, which 

occur in the mountains of the Deccan, eight of which are also in Ceylon ; 20 
in Java (of which four are also in Sumatra a.nd three in Borneo, while none 
reappear in the Deccan nor in Ceylon) ; 17 in Ceylon ; 10 in Borneo ; 9 in 
Sumatra ; 4 in the Malay Peninsula ; and 2 in northern Siam. There is no 
reason for thinking that  there has been any lateral migration between the  
mountains of the Deccan or Ceylon and the mountains of Sumatra or Java : 
but into Malaysia there may well have been two routes for these northern 
plants, one via Burma to Sumatra and on to Java ; the other vza Formosa 
and the Philippine Islands to Borneo, and i t  is possible that  in Borneo the two 
routes have met ;  to  Borneo, Bonthain peak in Celebes seems to  owe the 
origin of some of its plants. New Guinea has very little in common with 
the Himalaya. 

The proportion of species endemic along the three routes in these figures 
1s :- 

F i r ~ t  ro~rtc, Dcocan and Ceylon . . . 66 out of 107 or 52 per cent. 
Second route, Siam, Malay Peninsula, Sumatra, 

Java . - 28 9 ,  9 ,  58 or 48 99  9 ,  

Third route, Borneo, Celobes . - 11 9 9  ,. 1 6 0 r 6 9  ,, .. 

Greater isolation of n0rthel.n species i n  the Deccan-Ceylon area than towards 
Malaysia. 

It is interesting tha t  the Deccan-Ceylon route should show a slightly higher 
percentage of endemism than the Siam-Sumatra-Java route ; but the figuree 
are small unfortunately, eo that  further investigation may alter them. How- 
ever there is the same course of climatic changes behind this apparently lesser 
development of endemism (lesser isolation of the plants under discussion) 
to the east side of the Bay of Bengal and the spreading of Pinus down to 
Sumatra.* 

~ -- 

* Tho rcyorlotl occurrence of Pintla in Borneo ir not ~ ~ o p t e d .  , 
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The greater endemism in  the Deccan-Ceylon aTea in  Malaystan afinity than 
i n  northern afinity, points to an establishment of Malaysian Rain-forest jora irt 
Ceylon-Malabaria ea~lier than the establishment there of the northern type. 

It is more interesting, still, that the endemism of the northern genera along 
the Deccan-Ceylon route should be very much less than the endemism in south 
India and Ceylon of the Malaysian Rain-forest genera, which get there, for the 
difference is one of the grounds for a belief that the Malaysian genera were in 
southern India and Ceylon before the Glacial Period brought the progenitor- 
of the species of northern type down thither. At the time when the Malaysian 
genera were passing into endemic species, most of the small endemic Rain- 
forest genera enumerated on p. 176 would have taken their origin. 

The Malaysian type passing north of the Bay of Bengal would have access 
to  the area of flora 3 until a drier climate severed it. 

If, and there is no obvious alternative view, it be considered that the 
Malaysian floras and the Ceylon-Malabaria flora got what they have in common 
by, a t  one time, an extension round the Bay of Bengal, which extension would 
be earlier than the formation of the Ganges-Brahmaputra delta, what they 
have further in common with the flora of north-east India and northern Burme 
could be an acquisition of the same time ; and so i t  appears, therefore, not 
essential to look for a later migration across " the Bengal mud" and the 
centre of India, of species now common to Abor-land and Malabaria with 
Ceylon, but absent between, except should special cases require a different 
explanation. Such a connection of the rain-forest floras round the Bay of 
Bengal was pre-Glacial ; i t  later by a drying became divided and the Glacial 
disturbance whatever i t  amounted to would act upon the floras quite unequally 
in the three areas. 

Both the drying and the Glacial Period ~oould be adverse to the extension westward 
along the Himnlnya, of the Rain-forest. 

This same drying of the centre of India would restrict the Rain-forest 
flora in its extension westward along the Himalaya and could begin the work 
of keeping low that endeniism of the chain in Rain-forest species, which he8 
been noticed, and which can also be ascribed to the compression against 
the plain8 in the Glacial Period. 

Did the Glacial Period let Pinus into the plains of India ? and if 80, how 
far ? We greatly need investigation upon this point.? 

t Troi~p in thc Indian F o r e ~ t  Mornoira. Vol. 1 ,  p. 1 (1916), records that Pinvr  longifnlia " hm 
hern planted more or lcxu ancce~sfully outnido ~ t s  natural hak,itrrt in variouu Indian plnln8 
ststionu, evvn in C'alcutta : it h ~ q  a140 hcrn plantrtl on the Nilgirio, on the Raiparh platenn of 
Bnlqlret dintrict, r ~ n t r s l  Provinces, and elnewhere," euggesting that conditions in these 
places are not remote from thoae it demands wild. 
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Abor-land genera which extend to America. 

The true Malaysian flora has stood a poor chance of passing into America 
round the north of t>he Pacific by the Behring Straits bridge ; but the  flora 
no. 3 of the map shows a number of genera which appear to  have been able, in 
some warm period, to use the bridge, whether as American genera which 
crossed westward or as Asiatic genera which crossed eastward. When they 
crossed the bridge its climate must have been subtropical and fairly humid. If 
the Camel crossed it,  as is supposed, its climate a t  that  timc would seem t o  
have been dry, and the plants which last had the use of it,  before it became 
broken, appear upon the other hand to have been temperate forest plants, such 
as Aralia quinquefolia and Coptis Teeta. It would have been earlier than the 
crossing by the camel that  the bridge served for the passage to  and from 
America or Asia, of Abor-land genera such as some in the Ternstroemiaceae, 
Magnoliaceae or Symplocaceae, which have acquired very interesting limits. 

The genera of the Abor-land flora which are in Asia and America, without 
reaching Africa are :- 

Magnolia. 
Talauma 
Eurya. 
Saur~uie  
Dicentra. 
Cedrola 
bIicrotropia 
Mrlio.qmn 
Gymnocladi~s. 
Pechvrrhizns 
Leucaenn. 

Hydrangea. 
Pentapanex. 
Protie. 
Symplocos. 
Callicarpa. 
Polygonetum. 
Dispornm. 
Spiranthes. 
Arundinarim. 
Podocerplrs. 
Lindora. 

Out of these the following are much more American than Asiatic :- 
Spiranthes, Leucaena, Cedrcla (of which the Asiatic species make the s t ~  tion 
Toona), Dicentm, Magnolia, Polygonatum and Disporum : and the following 
are much more Asiatic than American :-Castanoysw with one apccies in the 
New World (but then the genus i~ not very well parted from Casturrl~n), Mitre 
tropis and Lindera each with 2 species only ; and Pentapanax with three. 

The following genera reach the Levant and Europe as well as America :- 
Smilacina, Styrax, Euonymus and Cehtrus.  

Alao, as having been able to croes the Behring Straits, are to  be counterl, 
the following genera of northern type which occur in Abor-land :-Clematis, 
Rnnunculus, Cardumine, Nasturtium, Sisymbrium, Vwlu, Drymark, Hypsricum, 
RAnmnus, Aesculus, Glditschia, Prunus, R u b t ~ ~ ,  Pragaria, Potcntilh, 
Ch~ysospknium, Snnicula, Pimpinclla, Aratin, Sambucus, Vibunrum, Ruhin, 
Galium, Amphnlis, Gnclphlillm, Artmiska, Saussurea, Lactuca, Soncht~,~, 
Prenn~hes,  Vacxinifhm, Rhododendron, Pieris, Lobdia, fijsimachia, 
C?ln,oglossum, ITe~onicn, Cnlam i n  th, Paris, Sta~hys, Aj~lga, Plrcj: ' o p ,  CAcne 
podium, Poly.qon,unt, Dnph,w, B l a q n u s ,  Celtis, Morus, Ulmus, Urtica, B~tula, 
Q~IETCUS, Sdix ,  Populus, Juncus, and Curm. 

D 
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Abor-lund Genera which extend to Africa. 

The genera which occur in Asia and in Africa, but not beyond, make rather 
IB long list, and this is perhaps a t  first surprising, when the contrast between 
the humidity of Abor-land and the dryness of most of Africa is in mind. The 
names of these genera are in the following table. 

TABLE 16.-Abor-land genera which reach A f ~ i c a  but not America. 

- 
Y 

2 fi 
d 

H 

Qenern of over 
100 spec! es. 

Loranthus . 207 57 89 
(:rcwla . . 213 33 10 
Yantlam~s . 00 22 10 
Elae l~ca~pue  . 16 28 25 

Medlnilla . . 30 7 1 

P lec t ran th~~s  . 193 39 62 
Strob~lnnthcs . 161 88 
R I ~ n ~ c r l o n  . 83 41 4 
O ~ ~ I I I ~ I ~ L  . . I .is 11 
( r ~ j a l i l ~ ~  . . 11) 34 23 
( ' : r t ~ l t ~ l ~ ~ ~ n  . I.;.! 13 7 
Mae aranga . !)O 10 2 
C ' O I ~ ~ I I ~  . . 1 ,-, .i H 6 
&l~l l r . t t~n . . 7!) 3.5 48 
L:~ ,~an thuq  . 1.1 37 13 

Thlinl errirr . 167 11 5 
El ,~ t  1ster11a . 1 6  32 8 
C ~ : ~ r c l ~ n ~ ~ ~  . . 47 17 9 
Tylnl,linra . 42 23 28 
K v ~ ) t l ~ a  . . l i  4 24 
I'c~lvnltliia. . A 16 f3 
E m  b(,l~e . . 29 18 26 
Leucrnd . . $15 : { i  2 
nl.xe*a . . 1G 10 21 
M~l lo tua  . 9 20 19 
Blunles . . I $  36 21 
Amorphophallns 35 10 14 

Oenern of met 
50 qpecies 

R r i d ~ l i ~  . 7 
C 1~11xylon 
Lrr L 7 

207 
67 

155 
189 

251 

10 
62 

118 
164 
182 
46 
89 
29 
26 

120 

3 
111 
52 
46 
79 

111 
62 

7 
66 
74 
53 
38 

17 
31 
51 

--------- 

82 
15 
55 
67 

11 

5 
3 
2 

16 
6 

18 
27 
2 
2 

. . 

2 
29 
46 
23 
29 

4 
4 
1 

14 
4 
6 

. . 

8 
10 
3 

46 
63 
27 

6 

LO 

04 
1 

34 
1 
4 

(iG 
42 
75 
40 

8 

92 
9 

27 
26 
9 
Fi 

27 
Gti  
12 
7 

12 
35 
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A9 
3 

8 
10 
7 
9 

2 

13 
67 
16 
22 
14 
6 
5 
4 

18 
20 

6 
17 
10 
14 
3 

11 
12 
26 
14 
16 
31 
10 

11 
11 
31 

30 
17 
47 
80 

83 

3 
19 
47 
68 
77 
20 
42 
14 
13 
65 

2 
60 
30 
28 
52 
70 
42 
6 

40 
68 
46 
38 

18 
36 
A9 

1 Socotre : the 
roa Marcrene. 

1 west coast: the 
rest Mnsmreno. 

Madagascar. 

Mascarene. 

Mnscarone and 
acroes E q ~ a .  
torla1 Afnca 



BOTANY OF T H 8  ADOR E P E D I 2 ' Z 0 N ;  IN 

TABLE 16.-Abor-land genera whzch reach Afrzca but nd America-contd. 
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TABLE 16.-Abm-laad genera w'zich reach Africa but not America-concld. 

These genera belong clearly t o  two groups, for some belong to an African 
flora, which ie subject t o  distinct dry seasons, and others to  a Rain-forest 
flora. - T h i ~  Rain-forest flora we may connect with the Lemurs, which curioud 
animal8 do not live sparb from foreate. Lemurs are most, abundant in Madegee- 
car, occur acroee Africe, reappear in Ceylon end, in one genus, in Maleye. 
The Flclaters, in their Geogmphy of Mammals, 1899, pp. 104, 108, end 151, 
suggeat that  between Madagascar end Ceylon they passed via the nofib 
side of the Arabian See, via Africa, whence MRdagascer obtained i b  
mammal fame. We must resume a i t h  this that  at one date there existed 8 

%in-fowet olimate around the north side of the Arabian see ; and we may 
go 8 *p fufuaha, and concluds tha t  the climate thenlby put the final touches 

the c o m m n n i ~  of vegetation requiring warm humid conditions, which 
existin between eoathern India with Ceylon and Africa with its islands. . 

If the  Rain-forest conditions be held R R  allowing the Lernuridac to 
their Malaga~g-Malaysia digtribution, the occllrnncc of quite a co*lsi(ler&ble 
series ol  genera, such 91, N e p e ~ t A o ~ ,  Champnofpurnn, Tsrrcbwisoa, b'rylhrospe 

- 
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mum, etc., in Madagascar, as in Malaysia seems t o  require no further explana- 
tion. 

Only a few genera common to Abor-land and Africa do not reach Malaysia. 

The Abor-land genera, which occur in Africa but not in America, are with 
very few exceptions, also, in Malaysia. The exceptions are Trichodesrna, 
and liolmskdoldda, both essentially African genera, though Trachodesma in 
T. zeylanicum reappears in Australia. I n  Africa i t  goes right across the Con- 
tinent and from the Mediterranean to  South Africa. Holmskwldia however 
is restricted t o  the Eastern side. Both genera, as found in India, are associated 
with dry hills and with deciduous forest, rather than with Rain-forest ; and 
T. khasianum in Abor-land, grew among shingle. 

Ib would seem then that if a genus can stand the climate of Abor-land and 
has had opportiunities of passing between Abor-land and Africa, it, in general, 
has also had opportunities of ocourring in Malaysia. 

The rddive strength of vcaraoars Geraera in Malaysia, India and Africa. 

In  the list there are six genera whose strength in Malaysia is 66-6 per cent- 
and more,-Mcdinilla, OberonQn, Calamus, Polyaltliia, Melastoma, Dillenia 
and Pothos. 04 them Medinilla stands out on account of its not inconsiderable 
development in Africa. It has one species in Fernando Po, the rest being 
Mascarene, chiefly in Madagascar. The other five genera are only just 
African. Oberoleia, which ie very well developed in all the Rain-forest areas 
of India, has one specie8 through Mescarenia. Calanms, which is like i t  ae 
regards India, has its Afrioan speciea in the western Rain-forest area of Africa. 
Polyalthia  ha^ a few species upon each side. Melastoma ie recorded in the 
wide-spread M. malabathrdmm for the Seychelles and Africa. Dillenia is in 
Madagascar in one species, end eo is Pothos. 

With their strength in Malayeia between 50 and 66 per cent. are the follow- 
ing genera :-Elaeocarpus, Lmianthus, Elatostema, Evodia, Mallotus, Leca, 
Melodoru,m, Adinandra, Ph~yndum, Mezoncuron and Tinospo~.a. Except 
Evodia, they are all more Indian than African. Whether Adanandra reaches 
Africa a t  all has t o  be questioned. L e a ,  Tinospora and Elacocarpus do not 
reach i t  in strength. 

Genera with their strength in Malaysia between 25 and 50 per cent. taken 
as a whole, are on the other hand about twice as strong in Africa as in India, 
but Aome are preponderatingly African. We get aillong them Pandanus, 
Gynl tm,  Ab.vtonia, Ii~nbelia, Perzstrophe, Amorphophallus, Gardenia, and 
T!llophorn with more ~pecies in Africa than in India ; and we get Stephnnia, 
Bl~rntco, Alacso, C'lnusena, Wrightia. Pellia, Ve~~tiln.go, Hiptnge, Balanoplrora, 
l , ~ / ( s o , l t t c ~  ( l ) ,  iIfcmrc.ylon, Wendlnndia and ~ l & n i n ~ i a  with more spccles in 
lncl~a thiin in Africa. Pandantrs is peculiarly mcakly represented in India ; 
and so also is Alstonin. 
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Genera st~on~g in India. 
There are in the Table tcn interesting genera with a greater number of 

speoies in India than in any other of the regions considered, the most striking 
of which is Strobdlanthes. Strobilanthes, in fact, particularly appears ta have 
developed under such conditions as characterise Assam and North Burma, for 
i t  is credited with 161 species in India, 68 in China with Indo-China and Siam 
and 58 in Malaysia, while i t  is carried to  Africa by but 3 species and into the 
Pacific by 3 also. 

Osbeckiar, Argyreia, Rungia rand Exmum with more species ia India than 
elsewherc~ have a t  the same time a considerable development in Africa and are 
not Rain-forest genera. 

Lettsmia and At,ylosics are more eastern bhan western : Ligustrum is 
rather Chinese and Pueraria is rather Khasia-Chinese. 

Genera markedly African. 

Africa possesses the large percenage of 66.6 and over, in nine genere. 
Three Labiatae are among them,-Coleus, Leucas and Achyrospermum, (Plee- 
tranthus just missea inclusion) ; two Rubiaceae,--Canthiurn and Va?yuieria ; 
the Acanthaceou~ Thwnberyia which is greatly developed in the grass-countries 
of Africa, in the section Meyenia ; the Cucurbitaceous Mornordica ; Aerw 
of the Amsrantaceae and Todclalea of the Rutaceae. 

The following genera have fewer species in India than in Malaysia,- 
coleus, TocldnEia, Mmordica, Vangueria and Achtjrospermum : but the peverse 
is the case in Thu,bbe~gia. and Aerua. 

Genera with over 50 per cent. of their species African, but not as LIW~Y 80 

66.6 per cent, may be more Indian than Malaysian or the reverse, e.g. 
(a) more Indian bhan Malayen, Smithia, Acanthus, Plectranthw and 

teucaa. 
(h) More Malaysian than Indian, Glycine, Chaealia, Canthiurn, C l ~ ~ y l o f f  

and Grewin. 
These genera are largely genera of relatively dry regiom and so to s p ~ k  

have iaqinuatcd themselves into Rain-forest regions. 
It is clear that they could not have in gmernl utilised the forest conditions 

that suited the extcndinp Lernnra for passing between the one continent 8nd 
the other. Their dletribution in India is in most of them more western than 
eastern, e.g., Slmthda (except for some widely distributed epeoies). Lema, 
Canthiurn, Claoxylm and Grwin. Acanthus except for ita maritime spedes la 

montane and rather eastern ; and Chmalia is also eaetern. 
Genera with le~aer percentages in Africa may be more Indian than ~ a l a ~ a i m  

Millettta and Olea : or more. Malayan than Indian,-Macaranga, Mma and 
Bridelia : or evenly divided,-Stzreospermzim. 

The Rain-forest, aroar in f r i a r  may at  one time have been extensive 
and must have been mom exteoaive than nna : but  from very far back in the 
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history of the Spermatophyta, it, in general, has had a dry cliluate : wherein 
&pparently i t  evolved its numerous genera of terrestrial orchids, now so charac- 
teristic, and in the possession of which i t  is such a contrast to  Malaysia and 
South America. 

The survey of the genera leaves us with the following as representing the 
Rain-forest flora of the Malaysian bype :-Medinilla, Oberolzia, and Poti~os, 
epiphytes ; Calarnus, Mezoneuron and Tinospora, climbers ; Polyalthza,, Dil- 
lenia and Melodorum forest trees of first to  second rank ; Lc~.ciu~tthus, forest 
shrubs ; Laea, Mallotus and Mt?lastom, woody plants olten successful by 
reason of breaks in the forest ; and Elavtostema and Pltrynizinz forest herbs. 
It is not a very long list. 

A period when a Rain-forest flora could pass north of an Arabian Sea seenzs to 
have been Miocene. 

Geologists tell us that  the union of Madagascar t o  Africa bccame broken 
during the Miocene age. Accepting that, and if the Lemurs p3~;sccl bctr\veen 
Madagascar and Asia, via the African mainland, and round the north of a sea 
where now tho Arabian Sea is, then, the Miocene, as a period of their cons:dcr- 
able extension in Africa, becomes a likely time for their spread to  Asia ; and i t  
would appear that the Miocene Rain-forest in Asia spread northwards over 
the whole ot the then-existing India, so as to  pass round the seas that  bounded 
the Deccan both east and west, i.e., to the north of latitude 20°N. It may also 
be said that a t  one period i t  went yet much further north ; for genera, such as  
Gordow,ia including Haemocharis (now found in the West Indies, in Venezuela 
and in contiguous parts of South America as well as in Malaysia), and Eur!ja 
(just a little less wide), and other foresb plants appear t o  have been able t o  
cross the Behring Straits bridge in latitude 60" N., together with various forest 
animals, such as the early apes of the Prosimiidae, and this in the Miocene 
Period. 

It is to be remembered, that  humidity as well MI warmth, is necessary for 
the Rain-forest, and a drying of the climate is as fatal t o  i t  as a lowering of 
temperature. It is most likely, that  want of humidity limited the Miocene 
Rain-forest before want of warmth; and that  i t  was an extension of an adjoining 
dry climate that  cut the route between Africa and India. I oEcr no opinion 
upon the possibility of the spread forthwith into Mioccne India, but there 
seem8 to be good reason, as has already been ment;oned, to think that  
a dry climate ruled in north-western India towards the end of the Pl~ocene, 
and at  t h ~ t  time, the dry conditions may have been so wide spread in Asla, 
on the north side of the t.ropics as to  extend to the Beh~*ing Straits l,ridge. 
Ilowever, as Engler showed forty years ago, (TWSIAC~L ( i t~cr  EIZIUI~C,+- 
~~ngs~cschichta der Pflanzenu)eEt, Leipxig 1879, I. p. 2;) woodland sy,t.c, es 
seem to have heen among the lnqt wanderera, across the bridge, whip11 ljrolte 
down in the Pleistocene Period a t  a time when it W ~ L H  telnpcrate to arctic. 
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The dry conditions, which I assume to have cut the Miocene Rain-foreOt 
of Africa, apart from the Miocene Rain-forest of Asia, persisted until the Glacial 
Period produced a new and inbenser barrier by the descent of cold to the 
shores of the Arabian Sea the cold bringing down temperate genera, giving 
them access to  equatorial mountains, and compressing that flora, which needed 
e dry  heat, bctmeen its invading temperate plants and the fringe of tropical 
Rain-forest which clung to  the southern end of India and Ceylon. That thin 
Rain-forest survived, we know ; its survival makes us to assume, that the 
effect of the glaciation in the north was rapidly lofit towards the Equator; 
for, if it were otherwise, by what means could the Rain-forest have held on ?* 

The eflect of the Pleistocene Glacial Period upon India is not, as yet, 
t,ho:oughly worked out ; but, in 1910, Mr. J. D. LaTouche published a moet 
intere-tlng paper entitled " Relics of the great Ice Age in the Plains of Northern 
India " (Geological Magazine, N. S. Decade V, vol. 7) in which he gives evidence 
of glaciers in the Himalaya, where the present lower limits are at 11,000 to 
13,000 ft.. having a t  one time descended to  7,000 ft. 

Wllc , the glaciers so descended the plants which occupied the lower moun- 
tains, I L , U S ~  to a proportionate degree have been driven lower or onto the plains. 

The invading genera of Northern type which got into the tropical mountaine of 
Asia in the Glacial Pe~iod.  

The genrra enumerated on p. 181 as northern genera furnishing specie8 
to the mountains of southern India, Ceylon and &laysia, have their lower 
limits in the Himalaya, as follows :- 

Anr?lope . 4,000ft. 
Thn~ictrilm . 3,000ft. 
Ronunculus . Panjah plain, etc. 

(R. sceleretr~s lower) 
Viola . . Pnnjeb plein. 
6ic.llnria . 4.000 ft. 
Cernstium . 6,000 ft. 
Arcn:\ria . Plains of upper India. 
I~int i .  i . . Edqn of Himalaya. 
Roinw~rdt ia  . Edge of Himalaya. 
Gerlmil~rn . Edge of Himelaye. 
Alrhun:illa . 8,000 ft. 
r i m  . 3,000 f t .  
Pott.nt,illn . Edge of Himdays. 
P o b r i ~ ~ m  . 5,000 ft. 
<!otonenqtcr . 1,500 ft. 
Pernassia . 4,600 ft. 
Tillaen, . . Edgo of Himaleye. 
Circa-a . . 7,000 it. 
Sanic~llo . 4.000 ft. 
Hcrnr:iqun . 6,000 Ft. 
Aralia . . Edge of Hirnalnye. 

-- - 

Ruhia . . Edge of Himalaye. 
Cnlium . . Panjltb plain. 
Valoriana . . 4,000 it. 
Dips~c11.q . . 6,000 f t.. 
An:tphalis . . 4,000 ft. 
Art,eniiaia . . Pnujnb plain. 
Cnrdt~llq . . 6,000 ft. 
Ainslima . . 6,000 it. 
Prntia, . . 2,000 ft.  
Cenipanuls . Edge of Himaleye. 
Priml~le, . . 4,000 ft. 
Ccntinna . . Echo of Himaleyb 
Pedict~laria . 6,000 ft. 
Brunnlln . , 4,000 ft. 
Elaeagn~ls. . 2,000 ft. 
Lnz~iltt , . 0.000 ft. 
Ayrcu;: is . . Edge of IIim&laye. 
Calnrnngro~tis . [i,ROO ft. 
A v c n ~  . . Ellye of H i r n e l ~ p  
R r o m n ~  . , 6,000 ft,. 
Brnchypodium . 6,000 ft. 
Fcstnca . . 6,000 ft. 

_--- 
Tho q ~ , c v  onco rnn,de to  account for UIscitlI Poriorl~, t , h ~ ~ .  R ~ F L C R  V R ~ ~ P R  in cold nee^ in 

din;  rpnr * arl.4. :nrl t' n t  nnr nolar ~ys tc rn  might a t  timop s11f7~r i .?nl rntoring into th~ne aOlrl,"r 
rt,: -r,, , ~ o n l r l  r~:qn;r? !.hat fhr Eqnator bo too much conlotl for Li.3 persisting of en equetorle' 
:!.,,a, and i u  not uuo that  can be upheld. 
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Out of them the following are the most interesting as descending least :- 

Luzula, descending to 9,000 ft., has a Himalayan species in the Deccan. 
Alchemilla, descending to 8,400 ft., has an endemic species in the 

Malabar-Ceylon area and another in Java. 
Circaea, descending to 7,000 ft., has a Himalayan speciw in the Malabar 

area. 
Cerastium, descending to 6,000 ft., has a species C. zndictrm in the Mala- 

baria-Ceylon area and in Java. 
Dipsacus, descending to 6,000 ft., has an endemic species in Malabaria 

and another in Ceylon. 
Ca~duus, descending to 6,000 ft., has an endemic species in Malabaria. 
Brachypodium, descending to 6,000 ft., has a Himalayan species in the 

Malabaria-Ceylon area and in Java. 
Poterium, descending to 5,000 ft., has an endemic species in Ceylon. 
He~acleum, descending to 5,000 ft., has ten endemic species in the Mala- 

baria-Ceylon area, eight being confined in Malabaria. 
Ainsliaea, descending to 5,000 ft., has a species common to the Hima- 

laya and Siam, Sumatra and Java. 
Pedicularis, descending to 5,000 ft., has an endemic species in Malabaria. 
Calam,ugrostis, descending to 5,000 ft., has one Himalayan species 

reaching Malabaria and Ceylon, one endemic in the Deccan, one 
in Java and one in Borneo. 

Bromus, descending to 5,000 ft., has one Himalayan species extending 
to the Deccan, and one endeinic species in Borneo. 

Pestuca, descending to 5,000 ft., has one Himalayan species in Java, 
and one endemic species thcre also. 

Total-29 species of which 17 are endeinic in the Malabaria-Ceylon 
arca, 5 in Malaysia, and 1 is absent from the Hinlalaya while present 
in both of the other areas. 

Common t,o tho Hirnalnvn and the Malnbaris-Ceylon area. . 4 
Entlornic in tho hfalsbaria-Coylon arm . . 17 

Corn~non to tho Himalap and Malaysin . . . 2 
Endomic in h1alsysia . . 6 - 

Thc catent of migration compeblcd 1)y the Glacial Pet.iod. 

The Plcistoccne Glacial Period must have had oscillations in India as it 
had elsewhere ; and probably that oscillation recogllised in Europe as the second 
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and severest was in India more severe than the others. Several oscillations 
followed. The severest would seem to have been that  which chiefly gave the 
genera not found in the Himalaya say, below 5,000 ft. acceas to the mountaina 
to  the southward : the later oscillations not producing so great a downward 
movement as say, 5,000 ft. vertically, but according to  their intensity 
breaking the isolation of the less distinctly temperate species and leading to 
an  arrest of their evolution into new species : so that  of the genera which 
in these days do not descend in the Himalaya below 5,000 ft., 81 per cent. of 
the Mulabaria-Ceylon species are endemic, whereas of those which descend 
below 5,000 ft., 53 per cent. are endemic. 

AS the methods of plant-dispersal whereby we see devastated island 
reclothed with vegetation, helped without doubt the genera named in their 
southward journeys, i t  is not necessary to conceive the Panjab plain as so 
cold that  species now only found in  the North-western Himalaya above 
9,000 ft.  actually existed on i t ,  in order to march across to the hills of the 
Deccan : they quite possibly leaped the plains from their lowest elevations : 
but that  they were aided towards the distril,ution, which they have got 
by the Glacial Period will not be csii'"u,,&cted. 

It is impossible to estimate nicely to  what extent they were aided : but we 
have the evidence that  Himalayan glaciers once came some 4,000 ft. lower 
than they do now and may assume that  species descending below 5,000 ft. 
would then have a very good chance in the uniform humidity of the Glacial 
Period of persisting in favourable parts of the Plains. The temperature on 
the slopes of the North-western Himalaya decreases .59"C. for every 100 m. 
mounted and the average a t  5,000 ft. is therefore 8.2"C. (14.76"F.) below that 
of the Plains : but, in the Glacial Period, with the air moisture-laden, the 
temperature upon the slopes would assimilate itself rather to the Bengal con- 
ditions where only -5'2°C. are lost with each 100 m. ascended ; so that 5,000 ft. 
is 7.2"C. (12.96"F.) below the plains. If then we malce the not-unreasonable 
supposition that  species from 5,000 ft. and below were driven down on the 
plains, and we suppose a t  the same time that  the temperature of the plains 
had been lowered on the average by 7.8"C. then a8 Isotherms round the world 
7.8"C. apart between the 20th and 40th degree8 N. would appear to be eqllsl 
to about 12" Lat. ; the Glacial Period may be regarded as having driven the 
flore of Abor-land, altitude for altitude, to the latitude of Rangoon. Such a 
calculation is however of the crudest ; and i t  is given here merely as an indi- 
cation of the possible. With warrn-temperate species in the then humid 
Panjab plain the driving of the tropical Rain-forest from out of the Hiniala~a 

* Within the Indian eree is Barren island, R ~plendid object for the u t ~ ~ d g  of r e - v ~ u e ~ ~ ~ ~ ~ ~  
i t  wollld Roem to have heen RR devastiltpd BR Krclkatoa, and Ila* rtdvancc?tl fnrt,llcr on the 

to  recovery. The work of Sir Dnvicl Prnin upon i t  (Journ. Asistic Soc. IIrngel Ixii, part 21 

18U3, yy. 39-86, end Proc. for Mey 1881, pp. 64.87) ought now to be followed up. 
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would be fairly well achieved, and the dry-climate flora tha t  may have existed 
in the Plains in the Pliocene would be sorely tried. 

After the Glacial Period any returning Rain-forest might have found 
eomewhat better conditions than now westward, because Central Asia is 
drying up,* and with that, there is an increasing dryness in the Himalaya ; 
at the same time the work of man in devastation is nowhere in the world more 
evident and more intense than in the plains of India, whose bared soil must 
surrender the rain i t  receives a t  a most unnatural rate. 

" The Age and Area Hypothesis." 

It happens that Dr. J. C. Willis founded his " Age and Area Hypothesis" 
upon one of the Floras that I have had cause to compare in the above pages 
with the flora of Abor-land, namely the Ceylon half of the Ceylon-Malabaria 
flora. In  two papers of great interest he has shown that  Dr. Trimen's estimate 
of the abundance or rarity of the species of the Ceylon flora has a very interest- 
ing relationship to the spread beyond Ceylon of those species. He has shown 
that the species which are confined to Ceylon have a narrower range in Ceylon 
than the species which are confined to Ceylon and the Deccan Peninsula, and 
that these again have an average narrower range than the speciee which are 
found still wider. His figures are so interesting that  I extract the following 
from his Table I1  on p. 3 of the Annals of Botany, Vol. XXX (1916) :- 

-- ~p 

The foundations of the Table may be, as Mr. Ridley criticises,t an imperfect 
knowledge of the flora of Ceylon ; but rareness and commonness being relative, 

Lrc Touchr n ~ i g l ~ t  I~avc cited this drying up. 88 one of tho ci~.curnst.tlnces leedinp to the 
present victory of tho Brolirunputre obcr tlie Garlgrfl in tho Urngal plains, in addition to hie 
othnr roesons. 

t Ridloy in Annals of Botany, XXX, p. 661, 1916. 

Classed by Trinlen 
ae in Ceylon. 

Very common . 
Common . 
Rather common . 
Rather rere . , 

Rare . . 
Very rare . 

Totel . 

Not extending 
boyond tlio Decocm. 

Confined t o  
Ceylon. 

8PP. 

45 

118 

103 

84 

64 

78 

492 

epp. 

10 

90 

130 

136 

192 

233 

800 

Extending beyond. 

por cent 

16.70 

17.60 

18.65 

19.68 

16.42 

17.20 

per cent. 

6-66 

13.43 

26.04 

31.70 

46.26 

51 a20 
----- 

npp. 

22 1 

462 

313 

200 

160 

144 

1,508 

per oent. 

77.64 

67-06 

86-39 

18.7 1 

38.31 

31.66 
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the estimate made by Trimen is acceptable : a n d  Dr. Willis' figures a an 
approximation hold good ; but the reason which he gives for endemics being 
found over narrower areas in Ceylon than species widely spread beyond 
Ceylon, namely that  the endemics are new species which have not had time to 
spread, will not in i h  simplicity satisfy me a t  all. On his own showing his 
figures for endemics are figures for Rain-forest species, and, though he doe8 
not bring the point out, his figures for wides are a mixture of species of all sorts 
of conditions, dry and wet, agrestal and forest, so that  he has contrasted 
species for which the area suited is obviously limited with species for which the 
area suited is wide, and therefrom comes-the obvious order in his results. 
' Age and area ' will not do : ' opportunity and area,' age being one factor in 
opportunity, furnishes a better theorem. The Miocene age furnished a climate 
which permitted the lands now Ceylon and Southern India to  be occupied by a 
Rain-forest vegetation which was like that  occupying lands now Malaysian, and 
probably continuous : climates changed,-cut the two areas apart, and from 
that  Age the flora developed along lines which have led to the differences 
observable to-day: the climate continued to  become more adverse to the Rain- 
forest in the Ceylon-Malabaria area, compressed i t ,  so that  as regards some 
of the species which Dr. Willis represents as not having had time to spread, 
what we see may be nothing but the result of the very reverse process. 

We know well that  there are in the World, species which have persisted 
fiom the Miocene and therefore this is quite possible. 

On the other hand, we must admit that  species are ever under evolution, 
and that  such new species live, as all species do, in a perpetual effort to widen 
their range. If their vigour is such, and if climatic conditions change in a 
way that favours their physiological constitution, or if in their evolution they 
acquire a constitution suiting a more wide-spread climate, they stand to 
extend. 

As to the Ceylon-Malabaria area, I do not recognise a.ny modern increase 
of moist conditions .such as would let the Rain-forest extend : while upon the 
other hand, just as Central Asia is distinctly drying up, so the west ~ i d o o f  
India would seem to  be somewhat drier ; and added to  whatever external 
influence there niay be on-the climate is the internal one of the attack of man 
upon the vegetation. This view leaves nothing for CIeylon Rain-Eorcst Evolu- 
tions but a change of physiological nature* as a means of getting wider distri- 
bution, wherein seeing that  the morphological cha,r,~cter.r upon which a 

rille we (for our convenience) found species, are more mutable than phy"(~lo- 
gical nature, the species that  changes its nature is prohal~ly chilnged in itg 
morphological characters, and therefore we shoold call it; by another name, 
-1 mean that i t  would find another position in tables such as the one Illst 

quoted. 
.-. ~ . _. .. ._. _-  _-- - '  

*Ck~h%ncIir fnmirrhre 'perhap8 the very first inatanr~ x:;:ong Spnr rnn top l~y l ,~  of two 3F"'' 
which are to bo t1i~tin~uir;hrd by physiological chnractc,r.q, having no morphological choJ'acter3 
tllat serve, nanlely the Orobanche of tobacco end thc Orobanohe of mmlstard. 
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Humid conditions in the area of Flora 3 seem to have lasted long enough to have 
been a barrier to Plora 4 .  

The conclusions have been arrived at ,  that, as regards Southern India with 
Ceylon, the elements of three floras can be detected among the species of 
Spermatophytee occurring there--(l) a rain-forest element (flora 2 on the map) 
which was present in the Miocene, and continued to  develop peculiarities up 
to the present time, (2) a dry climate element (flora 4 on the map) which later 
closed in upon the first, and took possession of much land that  the first could 
not continue t o  hold, and (3) a northern element (flora 6 on the map) which 
was let in by the Glacial Period and was enabled to cling to  the mountains 
when i t  passed away : and i t  is time to try to  apply the story of the past read 
in the better known area to  the region in which Abor-land lies. 

I n  the first place the Miocene Rain-forest would seem to have extended 
far to the north of Abor-land during the time when a subtropical condition 
enabled plants now common to eubtropical North America and subtropical 
eastern Asia to  cross the Behring Straits land-bridge. Adequate warmth, 
a t  any rate a t  that  time would appear to have existed in Abor-land : 
but it is more difficult to  get evidence of adequate humidity. The problem 
I have approached in this way. Firstly, let i t  be recalled that  Abor-land 
lies in the wettest part of that  Rain-forest belt, which is here called the 
Cupuliferous boundary line. If such a Rain-forest belt can be demonstrated 
as established from the Miocene to  the present time, our interest in i t  will be 
greatly increased and our deduotions simplified. 

As a means of approaching thia question, I have extracted from Mr. J. F. 
Duthie's "Plora of the Upper Gangetic Plain"* a list of the dicotyledonous 
species, which he showa to  ocaur away from the foot of the Himalaya, i . e . ,  
those which there eupport a really dry climate : the number comes to  848. 
Prom Sir David Prain's "Bengal PlanB" and using my own diaries which 
are rather extensive tor the lower Gangetic Plains, I have ascertained that  there 
is'record of 484 of those in wet Bongal and of a further 46 in the western 
transitionary- district^ of Bengal, making a total of 530 which are able to  
support the d rynes~  of the Upper Gangctic Plain, as well as the moisture of 
Bengal. Of thess 630- 

67 or 12.69 O , .  do not overpass Bengal eastwards 
145 or 2746% ovorpas~ Bengal south eastwards, but do not enter China, 
31 G or 59.84% overpass Rengal and enter China. 

Removing the 484 species whose conditions of life do not prevent their 
existence in the moistt\r climates of Rengal, there are left 31 8 species as a dry- 
flora elcment ; out of them 186 are Indian or Afro-Indian and penetrate Asia 
no further than the Upper Gangetic Plain or Behar or Chota-Nagpur or Orissa. 
I t  is to be assnn~cd that  the humidity of Bengal limits their upreading. 

* Plorn of tho Upper  U ~ n g o t ~ c  1 lain end of tho adjacent S~walik and Sub-Iiimalayen tract', 
C~lcn&a 1011. 
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Setting aside these 186 species from the balance of 318, there are left 132 
among which are 15 species recorded from the Malay Peninsula, but not from 
Bengal. As they in the Malay Peninsula suppo~% a great deal of humidity, 
they must be removed from the total, like the 484, before we have left a group 
of plants demanding dry conditions for their existence and passing east of- 
Bengal. These 15 may be named before proceeding and are :- 

Name. I n  Meleya. Ho* rieer BengeL 

Censjere Rhcedei 
Mnrreya exotica 

Rrythrine suberoee 

Cessie obtusifolie 

Caaeie leschenaultiene 
Hedyotis pinifolia 
Oldonlandie dichotome 
Biegesbeckie orientelis 
Leptadenie reticulate 
Merromie tridontete 

Merremie hestete 
Ehretie laevie 

Ipomoee pee-bigridis 

Jasticie diffuse 

Fime retuae 

Malocce end Peheng 
wide, but often connected 

with men. 
possibly just a t  the N. 

limit. 
varions places, following 

man. 
Penang and Singapore 
feirly wide, following men 
fairly wide, following man 
fairly wide, following man 
Singoporo, (teste Lobb.) 
near ports, followi~lg man 

along the coeste 
northcrn half of Peninsule 

in Peneng end Meleccn 

in Penang end Johore 
following men. 

wide 

epproeches in Bcher. 
epproeches in Beher end 

Chote-Negpur. 
epproeches ell elong the 

west side. 
approaches in Chote-Nag- 

pur. 
. . 

approaches ell along Wept 
approaches all along West 
approaches all along West 

... 
a p  roaches in Behar and 

& o t ~ - ~ a ~ ~ u r .  
approeohea in Orieso. 
epproaches in Beher end 

Oriase. 
epproeches in Beher end 

Chota-Nagpnr. 
approaches in Beher and 

Cl~ota-Negpur. 
approaches in Bchllf. 

Removing the 15, there are left 117 species,-dry climate planta found 
east of the Cupuliferous boundary line, and, also, further weat than those 
already cut out of our list. 

Out of them 31 reach Burma, the centre of which is dry, and go no further 
eastwards ; 9 more occurring in Burma reappear in Java, the east pad of 
which ehowe a trace of the dryness of north-weat Australia ; 9 more are in Java 
without record a t  preeent for Burma, and 18 reach Australia ; all 67 
ahscntees fvm China. They therefore appear not to have crossed the 
Cupuliferous boundary line, but rather to have worked along its south-western 
face. Entering China are 50 others- - 

4 spsc ie~  are common to tho d+er pert8 of Indie end 60 China, but ere nob in Burme 
nor in Jeve, nor in Austrslin. 

17 species with the seme di~tribution, and extending we~twerde inLo Africe. 
15 apacies are common to the drier parts of Indie and Chine end occurring also in 

Burme ; 8 of them reaching Africa, and 6 Al~stralis. 
78pec te~  common t o  the drier parts of Indie and to China, st the 8Bme tifie 

reaching J a v e .  3 of them occur in Africa. 
7 s@es common to tho drier parts of lntlia and to Chifie, being elso in Bllrme and 

Java, 4 reaching Africe end 2 kustrelie. - 
60 
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These 50 on analysis are found to  be of two series :-the one series, those 
epecies which do not reach Burma, Java and Australia ; the other those which 
do. Among the first are the following :-Sisymbrium Zrio, Sisymbrium 
thalianum, Silene conoidea, Arenaria serpyllifolia, Malva panvifolia, Peganum 
harmala, Matricaria chamornilla, Vicoa sativa, Samolus valerandi, Erythr~a 
ramosissima, Convolvulus arvensis, Solanum incanurn, .Plantago amplexicaulis, 
whose obviously northern relationships suggest that  they reached both India 
and China from the north ; so that  for them no breaking of the Cupuliferous 
boundary line is required. 

As to  the other dry-climate plante which appear in Burma, Java and 
Australia, dispersal seems to have been possible along the coasts of the Indian 
Ocean, where a n  extension of the cold marine currents making west Australia 
dry could be a cause for dryness in land placed where Timor, Flores, Bali, Java 
and Sumatra now are.* It has been stated, just above, that  36 species of the 
dicotyledons of the Upper Gangetic Plains pass south-eastwards to Java and 
Australia without touching China, and we have another 19 which, to  the 
same distribution, add China. 

What with the obviousness of a route by which a species of plant may have 
reached both India and China from the north, and with indications tha t  
dry-climate plants may have been able to pass east and west between India 
and the latitudes of China along a southern route, there reniains no sufficient 
evidence for supposing a direct hot dry-climate route through the middle 
of the Cupuliferous boundary line. I n  fact, the last three lines of the  
Statement, p. 200, contain only 29 plants which is scarcely 3.5 per cent. of the 
848 with which we started. 

Whereas the poverty in species of the endemic gencra of the parts of Asia 
within which Abor-land is, indicates that  the existing relatively warm very 
humid conditions have been disturbed in Geological times i t  is far easier 
to ascribe this disttrbance to the Glacial Period, than to discover that  the 
climate a t  any time after the Miocene suficiently dried up t o  prevent 
rain-forest evolution, though the Irrawaddy valley did get a touch of the 
Siwalib fauna. I presume, therefore, that  the Abor-land flora is part of a 
previously existing Abor-I~nd flora, which was driven south by the Glacial 
I'eriod and allowed to return ~ubsequent,lg. 

Of the 303 really dry-climate dicotyledonous plants of the Upper Gange- 
tic Plain :- 

186 or 61 3 9 %  show arrest eastward by the humidity of Bengal, 
67 or 22.1 1 % show a distribution south-eastward, not into China, 
50 or 16.62% reach China, 

which is a reversal in order of the figures on p. 199. 
If to the annuals, the species be added which can get their reproduction 

throngh in a year, the percentage of short-lived plants among the dry 
clirnntc spccics c o n ~ n ~ o n  to the Gangetic Plain8 and China is found to be 62, 
-- - - -- -- - - - - -- - 

Srr Ihrrhill arid lloittuul iu gar dun^' Bnll. Strait9 Sottlerucnts. 111, 1923, p. 20. 
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or of those which belong to  the group of northern character, 71-a high 
percentage, because i t  is the cold weather of northern India which enables 
them to live as cold weather weeds, the hot weather or rains excluding 
species demanding the same temperature and dryness over more months. 

The humid co~zditions perennial, but the precipitations seasonably variable. 

The peculiar flora of the river-bed, which has been described on pp. 36-39 
because its existence depends absolutely upon the waters varying in height, 
points to  the present changes in the precipitations : and as several of the 
species in i t  are of such restricted distribution as to suggest development 
locally, long duration of these seasonable changes is indicated. The same 
seasonal changes seen in the Dihang, have been doubtless well established 
for a long period in the upper Salween, Yangtze and neighbouring rivers of 
south-western China. 

Two seasons per annum, to  the north and east, three to the south and 
west, of the Cupuliferous Boundary line : but the colder of the two aeasons 
is a time of growth equally with the warmer. 

The conditions under which this vegetation exists comprise seven months 
for growth with five months submerged, and the year in that  way gives two 
seasons, of which the colder is their season of growth. The vegetation has 
therefore more of a subtemperate than an Indian aspect, or is more akin to 
the climate north and east of the Cupuliferous boundary line where two 
seasons in the year rule, than to  the climate south and west with three 
seasons in the year. 
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PART VIII. 

Enumeration of the Lower Plants. 

The Algae collected are being enumerated by Dr. Nellio Carter in a paper which she is 
publishing. 

DIYXOMYCETES (arranged after Lister). 

Trichiaceae. 

Hcmitrichir scrprla, Rost. A Myxomycete in distribution probably 
world-wide as to the warmer regions : found on the bark oE n tree (in Zone 3h 
at Janakmukh in December (37305). 

Areyriaccae. 

Arcyria denudrta, Sheldon. A Myxomvcetc In aistribntion, world.-wide in 
tropics and temperate regions, found (in Zone 1) on a fallen branch a t  Kobo 
(35938). 

Pericl~nena, depressa, Zibert. A Rlyxornyut~cs, p robab l~  wor!d-wide : 
found (in Zone 3) on the bark of a tree a t  Janakmukh in December (37301, bis), 

EUMYCETES-EUASCOllIYCETRS (arranged after Eugler's 
Pflanzen faniilicn.) 

M~tchclla sp. A nlorcl fungns of a light fawn colour ; fgund ; n Zone 3) 
upon a sunny slope north of Janakmukh camp (37205). 

P 
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Pcziza sp. A small orange species common (in Zone 4) on the droppings 
t+f mithan about Yambung camp (37704). 

IQpoerea insignis, Rerk. $ C I ~ .  A saprophytic fungus : found (in Zone 1? 
at Kobo upon a dead trunk (37102). 

Doihideaeca. A fiingus parasitic upon Sc!eria elata (in Zone 41 upon 
" Signal hill " above Yanibung camp (37710). 

BASlDIOIYCETES (arranged arter Engler). 

Pllcrini~ Thwaite~ii, Berk. PE Rr. A p e ~ ~ s i t e  on Jllsticia Gendmussa, in 
distribution Tndo-maleysian and very common through India : found on it9 

ueul hovt (in Zoue 1) at Sadiya (35782). 

Auriclllaria bremMma, Pelth. : I,n~chin ;remel?osn, Fr. A firngua, pale 
amber in colour, in distribution Indo-mnlaysian and to Australia : found 
(in Zone 1) on R tree trunk a t  Kobo (35988). 

Polyparneeae. 

Fomes (Arns~uoderrna) rngwns  nee^), Frica. A fungus, in rlistribution 
t 
~ndo-malepsian : fouad ,in Zone 3) on bare earth above Ren5ing camp (36341). 

P ~ ~ Y P ~ ~ I I R  a r~ l~ la r ius  (Batwh), Fr i e~ .  A srnolte colo~lred fr~ngna, in ais- 
trihlf ion frlrn~ E~umpe t o  Andmlia (in Zone 4) : f o ~ ~ n d  on s, rotten fabn ~~h 
in forest by the mouth of the Side river at 900 ft. or 274 m. (34067). 
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Polystictos ncpLelodes (Ldv.), Cooke. A saprophytic fungus, in distribu- 
tion wide : fouizd (in Zone 3) above Rnlek a t  2,000 ft. or 610 In. upon e 
fallen log, its upper surface a rich purplish brown, its lower white (36894). 

Lcl~zites repauda, Fries. -4 saprophytic fungus, in distribution wide ia 
the tropics : found (in Zone 1) on a log in deep shade at Kobo (35936). 

Apricrcene. 

Lepiota daliclrsula, Berk. & Broome. I n  distribution wide in the old world. 
A mushroonl not unconinlon in the  grazing land. at  Sadiya. in A ~ u u t  
(32660). 

Lpcoperdaccae. 

Lycopcrdon spy. P L ~ - b a l l s  : folmd (in Zone 1) upoxi the Kelni chapri 
(38221) and a different species (in Zone 4) among mosses upon stones a t  the 
Upper flood limit of the Dihang by the mouth of the Side river (37633). 

Coolieina insititla (Rerk. & Curt.). 0. Kuntze. A saprophytic f ~ g l l s  i 
found (in Zone 1) at Kobo as a flesh-coloured cup on dead wood in December 
(35940). 

Atrncti~lrn finrnmeunr, Rerk. 8: R.sv. A parasitic fungus, in distributioli 
through the northern Hemisl~here : found (in Zone 4) on the upper braucheo 
of tree of Tcrminnlia nly?.iocnlpn at the mouth of the Side river at 900 ft, 
or 374 m. appearing from under flakes of loose bark (36070). 

nrnlospora sp. A parasitic fungus : found (in Zone 3) upcn t'he fronds uf 
8~1)hrodluwz ~nolle st Renging camp st 2,000 ft. or C1C xi. killing them 
(36331). 

Rlr~uolin dispolor, Nyl. A lichen, in ilistribut;on Masct~rene island$ 
and  1lld1u : fotuld (in Zone 3) at Renging camp on twigs (36662). 

& 2 
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BRYOPIIYTA-HEPBTICbE (arranged after Engler). 

Cyat liodinm allreonitens (GrX. ), SchSn. A liverwort growing on rocke, 
in distrituticn wide ; found (in Zone 4) in the gorge of the Yambung stream at 
900 ft. or 274 m. on rocks (37717). 

Dumortiera hirsuta, Nees. A terrestrial liverwort, in distrib~~tion wide 
through the tropics : found on the banks of streams where splashed by water 
and in other such damp spots (in Zone 3) by the Janak stream on sandstone 
a t  901) feet or 274 m. (37391 ter) and (in Zone 4) a t  Rotung (36710), and between 
Pcak and the Side stream on volcanic rocks a t  1,000 ft. or 305 m. 

3Iarchnntia spp. Two species of this genus were found, sterile, in the 
Abor Hills, descending into the bed of the Dihang below upper flood limit 
(in Zone 3) a t  J a n a h u k h ,  one seeming to prefer damper places than the 
other (37152 and 37153), and (in Zone 4) what are believed to have been the 
rwme two species were found again in the Side river at  its mouth (37632) 
as well as in the Dihang a t  Yambung camp. 

Again a Marchantia, whether the same species as either of those in the 
river or not was unascertained, was found (in Zone 3) sterile at  Renging camp 
(36684) and on earth (Zone 4) on the edge of the clearings of Pangi village 
(37780). 

Jungermrnniaeeae A krogynae. 

Plagioehila oweihiensis, N. &. L. A frondose liverwort, in distribution 
Indo-pacific : found as an epiphyte on a tree stump (in Zone 3) above the 
Serpo valley (37319 bis). 

Chilase,ypla~s arbutus, Nees. A liverwort, growing epiphytically, in dis- 
tribution wide in the Old World : fonnd (in Zone 3) upon a stump at 1,800 
ft. or 549 LU. above the Serpo valley (37319 ter). 

Cl~iloscyphr~s Zallingarl, Gottsche. A liverwort of rocks, in distribution 
Indo-m:rlnysian and to ,Japan : (in Zone 3) collectred npon the side of the 
xtrmrn (17301 his). and (in Zone 4) betwecn Rotung and Kalek at 3,3W ft. 

or 1,006 in. (37577). 

Eollltlit 7srrmira. Stephnni. A t,halloso terreat,ri~l liverwort, in dist.riblltion 
lnd~)-hlmllc~c : found (io Zone 3) by tile Serpo river a t  900 ft. or 274 In' 
! 37676). 
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Eulejeunea ncpalensis, Stephani. An epiphytic liverwort, in distribution 
Himalayan : found (111 Zone 4) on a tree trunk by Kekar-Monying a t  800 ft. 
or 244 m. (36045). 

Leptolejeranea Brlansae, Stephani. A frondose liverwort, in clistribut,ion 
Indo-malayan : found (in Zone 3) near running water, epiphyllous on the leaves 
of a Piper a t  Janakmukh (37258) ; and (in Zone 4) epiphyllous by the side 
of the Yambung stream a t  1,000 ft. or 305 m. (37718). 

Jungermannia sp. Found (in Zone 4) between Yambung and Sissin 
(36015). 

J~~ngermannia sp. An interesting liverwort because of i t  habitat,-the 
river bed,-into which it descends between high and low v~ater levels, being 
one of the terrestrial plants which exists a consiclerable way down, a id  so has 
relatively short vegetative season when the river is a t  its lowest. It, wra 
found in the exposed Dihang bed (Zone 3) at Jsnalrnlukh in abundanca (37162) 
and (Zone 4) under Rotung. 

Anthoceros sp. A terrestrial liverwort : found (in Zone 3) by the side of 
the Janak stream (57297), and (in Zone 4) by i;he Yambung streanl, plentiful1 
in both places. 

BRYOPHYTA-MlrSCi (arrairgcd aft,cr Englcr's Fflar~zcr~faruilirn) . 

Dieranacenc. 

Trcmatodo~l eoafor~ris, Mitt. nixon in R.ecorcls Rot. Snrvejr Ind., VI, p. 59. 
A terrestrial moss, in dist,ril,ut,ion East,ern Iliinirlnyan : (in Zone 1) escecclillgly 
common upon the bare earth of Kobo camp (38107). 

Diernnolorna rcflcsifoliurn, Par. nixon in Records Bot. Survey India, 
VI, 1). 5'3. A xerophyt,ic moss, in distribution Assamese : found (in Zone 2 )  
upon a st,one at  Pasighat (36587) and (in Zone 3) on the roclcs of a " razor 
edge " ridge upon t,hc water-parting of the Serpo and Lalilc e t r a m s  a 
6,100 ft. or 1,Cjb4 m. (36344). 
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Leueobryu~n javcnse Mitt. Dixon in Records Bot. Survey India, VI, p. 60. 
A xerophytic moss, in distribution Assamo-malaysian : found (in Zone 3) 
on the  rocks of a hill top over the water-parting of the Serpo and h l i k  streams 
(36345) at 5,100 ft. or 1,554 m. 

Oetoblepharum atbidum, Hedw. Dixon in Records Bot. Survey 'India, 
VI ,  p 60. An epiphytic moss in distribution through the tropics : found 
upon the  south side of the  trunk of a Dillenia (in Zone 1) a t  Kobo in dense 
ehade (37037). 

Flssidew nobib, Griff. Dixon in Records Bot. Survey India. VI, p. 61. 
A terrestrial moss, in distribution Indo-malaysian and in east China : found 
(in Zone 4) upon. the vertical face of a rock growing downwards and outwards 
towards the reduced light of dense forest on a north exposure above Upper 
Renging camp a t  2,600 ft. or 792 m, (36258). 

Fissidens pulehellus, Mitt. Dixon, in Records Bot. Survey India, VI, p. 61- 
An epiphytic moss, in distribution Eastern Himalayan : found (in Zone 3) 
upon the summit of Bapu a t  6,266 ft. or 1,910 m. (36563). 

Fissidcns diversifolies, Mitt. Dixon in Records Rot. Survey India, VI, p. 60. 
A moss of peruliar habitat, namely, the river bed between low water and flood 
limit, in cliatribution Jlirnalayan : in the bed of the Rrahmaput,ra (Zone 1) 
a t  Kobo it was found atlhering t o  fragments of wood very old and waterlogged, 
fixed in t$he stony bed of the river, and t o  old twigs of Hornonin,  and near 
the lowe~t  levels of the water tc? large stones (37086) ; and (in Zones 3 and 4 )  
in similar situations in the bed of the Dihsng and a t  Janakmlnkh (37160) 
end under Rotung. 

Pottiaceae. 

Osrb~Ia c,ornou, Dozy k Moell. Dixon in Records Rot. R l l ~ e Y  Indi', 
17, p. 61. A t.errestrio1 moss, in distribution Assemo-malaysian : f o d  (in 
Zone 3) on the unrlcr cliff by the Dihang below Janakmukh growing UPoD 
half-bare gravel wet with spring water (37214). 
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M;rmemitriuvn ucpaleus~, Schwaigr. Eixon in Records Bot. Survey 
India, VI,  p. 61. An epiphytic moss, in distributioii Assamo-inalaysian, and 
in China : found in the Abor Hills always a t  low 1e:rels and near the river 
Dihang, (in Zone 3) a t  Janalunllkh on trunks of Terminaliza myliocn~pa 
(37255) and Qledit.schia sp. (37186) and (in Zone 4) by the Yambung s t r a m  
on s tree and extending thence over a rock, a t  900 ft. or 274 m. (37723). 

Pauariaeeae. 

Pliysceriitrirrm r q m d i ~ n l ,  Mitt,. Dixon in R.wortls Bot. Survey India, 
VI, p. 61. A terrestrial moss, in distribution As~amo-malayeian : found 
(in Zone 4) cm a vertical face of earth near the 111outh of tlie Yambung stream 
at  900 ft. or 274 m. in fruit in January (37722). 

PIi~seornitrillm pulchclluni, Mitt. Dixon in Records Bot. Survey India, 
VI, p. 61. A terrestrial moss, in distribution Assaincse : found (in Zone 4) 
near Rotung on bare soil, with fruit in January (37635). 

ltbizogonirr~ii spinitorrnc Bruch. Dixon in R.ccorcls Rot. Survey India, 
m, p. 62. A moss epiphj%ic or terrestrial, in dietribution more or less world- 
wide in tropical and sub-tropical regions : foui~d (in Zone 4) in oak forest 
at  2,700 ft. or 823 m. on e tree trunk in the Ldik valley (37835) and upon 
a fallen rotten branch a t  4,200 ft .  or 1,280 in, (3G%85), \vitL fruit hr December 
and Janmry. 

Mriillm rostrnt,em, Schrad. Dixon in Records Rot,. Survey India, VI, p. 62. 
A terrestrial moss, in didribution allnost world-wide in tropics 8nd warm 
temperate regioils : (in Zone 3) not uncommon on the south face of Rapu on 
rocks under oak forest, a t  5,400 ft,. or 1,646 m. (36541), and (in Zone 4) on 
8 rock above the Igar strean1 at. 3,400 feet or 1,036 m. (36: 15), ~ n d  on a pro- 
atrate log above Upper Rotung cetnp a t  3,000 ft. or 914 m. (36174). 

Mnil~ni ~sceulel~t,um, Mitt,. nixon in R.ecords Bot. Survey India, 11, p. 62. 
A terrestrial nloss, in distrib~lt.ion Assan~o-mslaysian : found (in Zone 3) 
in association with a Jungcrnlannia upon rocks at Jauakrnukh (Si17i.). 
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Philonotis speciosa, Mitt. Dison in Records Bot. 81uvey India, F7. p. 63. 
A ttxrestrial moss, in distribution Eastern Himalayan : found (in Zone 3) 
a t  Janak~nukh camp (36474) and on the river bank by the camp (37171) 
and below the camp on loose shingle and mud on the undercliff (37213), in 
fruit in December and January. 

Polytrie haeeae. 

Pogonatnm sp. perhaps P. lmcopogon, Ren. & Card. Dixon in Records 
Bot. Survey India, VI, p. 63. A terrestrial moss : found (in Zone 3) on the 
undercliff below Janakmukh where it had a dry stony surface (37215). 

Neckeraeeae. 

Pterobryopsls Wigbtll (Mitt.), Broth. An epiphytic moss, in distribution 
Indeburmese : found (in Zone 2) a t  the top of a very tall tree of Beilschmiedia 
roxbosrghiuna near Pasighat camp in association with Camnpylodontium 
f lawmu (36859 bis). 

Aerobryopsis mambranacea, Broth. Dixon in Records Bot. S w e y  India, 
VI, p. 64. An epiphytic moss, i ~ ,  distribution Assamese : found (in Zone 4 )  
on a tree trunk a t  R o t q  a t  1,300 ft. or 396 m. (37515). 

Floribundarla dorihunda, Fleisch. Dixon in Records Bot. S w e y  India, 
VI, p.63. An epiphytic moss, in distribution in Madagascar and widely Inde 
polyncsim : found (in Zone 1) upon the upper side of a leaning half-fallen 
tree trunk in deep shade a t  Kobo (37070). 

BRrhella enervis, Fleisch. nixon in Records Rot. Survey India, w, 
p. 64. h epiphytic moss, in distribution peculiar.--C'eylon, the Abor Hills. 
Australia and Lord Howe's island : found (in Zone 4) a t  Puak at 800 ft. or 
244 m. (36039). 

Rletewicpsis aqnarrosa, Fleisch. Dixon in Records Bot. Survey India, VI, 
p. 64. An miphytic mo;ss, in distribution Indrrmeleysian : fonnd (in Zone 4) 
at Roiung llyon the east side of the trunk of a Stereospermum at 1,300 ft. 
or 336 m. (36W). 
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Trachypodopsis crispatula, Fleisch. Dixon in Records Bot. Survey 
India, VI, p. 64. An epiphytic moss, in dist,ribution Indo-Malaysian : found 
(in Zone 3) on trees upon the summit of Bapu a t  6,266 ft. or 1,910 m. 
(36564). 

Beckeropsis lepiniana (Mont.), Fleisch. A big moss epiphytic or terres- 
trial, in distribution Indo-pacific : found (in Zone 3) upon trees a t  Janak- 
mukh (37279). 

Neckeropsis crinita, Fleisch. Dixon in Records Bot. Survey India, VI, 
p. 64. A terrestrial moss, in distribution Indo-burmese, reaching Tonkin : 
found (in Zone 4) in association with a liverwort upon boulders in a stream- 
bed between Yambung and Sissin a t  1,000 ft. or 305 m. (36015). 

Neckeropsis acutata, Fleisch. Dixon in Records Bot. Survey India, M, 
p. 64. An epiphytic moss, in distribution As~amese ; found (in Zone 4) 
on tree-trunks above the  head of the  Igar s t e a m  a t  4,500 ft. or 1,372 m. 
(36196). . 

Homalia crigoa, Bry. Jav. Dixon in Records Bot. Survey India, VI, 
p. 65. A terrestrial moss, in distribution Indo-malaysian ; found in associa- 
tion with a liverwort, (in Zone 4) growing upon boldders in a stream entering 
the Dihang between Yambung and Sissin (36015b). 

IIomaliodendron flabellaturn, Fleisch. Dixon in Records Rot. Survey 
India, VI, p. 65. An epiphytic moss, in distributicn Indo-nlalaysian and 
reaching Japan : found (in Zone 4) on tree-trunks in oak forest above t,he 
head of the Igar stream a t  4,500 ft. or 1,372 m. (36196) and in the Lalik valley 
a t  2,700 ft. or 823 in. (37335). 

Symphgodon complanat,um, Dixon in Records Bot. Survey India, VI, 
p. 65. An epi?hyt.ic nioss, in di~t~ribution endemic, found (in Zone 3) on a 
dead branch which had fallen t.o t,he gromld, a t  5,500 ft .  or 1,676 m. on the 
water-parting bet\{-ecn the Serpo and Igar streanls (36208). 

Synlphyodon scrbrisctns. Dison in Records Rot. Survey India, J?, p. 66.  
An epiphytic moss. in di~t~ribution endemic, found (in Zone 4) on a tree-trunk 
in the Lalik valley a t  2,700 ft .  or S33 111. (37336 ter). 

Entodonteceae. 

Campylodontiur~ flavesccns, (Hook.), Bry. Jav. An epiphytic mow, in 
dietriblition Indo-molaysian : found (in Zone 2) a t  the top of a very tall tm 
neer Pesighot in association with Pterobryrysr's Wqht i i ,  (36859). 
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@istiebophyllum Grifithii, Par. Dixon in Records Bot. S ~ w e y  India, VI, 
p. 66. An epiphyllous moss, in distribution Aseamese : growing obliquely 
forwards and downwards on leaves overhanging a stream, a tributary of the 
Igar st,reanl a t  3,000 ft. or 914 m. (36106). 

Cyrthopharum Burkillii, Dixon in Records Bot. Survey India, VI, p. 67. 
An epiphytic moss, in divtribut'ion endemic, found (in Zonc 4) growing olit 
from t,ree-trunl;s near the ground in dense forest a t  2,800 ft. or 853 m. on the 
Bill south of the Libang stream (37737). 

Hypoptcrygium llavelimbatum, C. M. : Dixon in Records Bot. Survey 
India, VI, p. 68. Art epiphytic moss, in distribution Himalayan : found (in 
Zone 3) on a s t ~ m p  a t  1,800 ft. or 549 m. above the Serpo river, and (in 
Zone 4) in the hills south of Rotung on 8 fallen log at 4,400 ft. or 1,341 m. 
13623th). 

h ~ l i e a  perstrich, Dixort in Records Bot. Survey India, VI, p. 68. An 
epiphytic moss, in distribution endemic, found (in Zone 4) upon a tree-trunk 
at 1,000 It. or 306 m. near Rotung (37514). 

Aaplacladium copillstom (Mitt.) Broth. A moss of decaying trte-tr~~nke 
in di~trihution Hinialayo-chinese and to Japan, founcl (in Zone 1) at Poba- 
mukh upon a rotten log (38227). 

Raploeladi~~m ohecori~seulom (Mitt.) Rroth. A moss in distribution 
Hin~z la~an ,  fomid at Renging camp (36617). 

Claopodinm aswlrgens, Hull. & Lesq. C. crisprlum, Rroth. Dixon In 
Records Rot. Smvey India. VI,  p. 69. An epiphytic rnoe.9 or on rocka, in 
diatribution Assamo-malaysian and in Formosa, found (in Zone 1) on t,ree- 
trunks a t  Kobo (35939. 37070 his) and (in Zone 3) on rocks in a s t ram under 
Renging camp a t  1,800 ft. or 549 m. (58156). 

Thoidhm trwhypmlnm, Rry. ,Jav. Dixon in Records Rot,. Survoy India. 
VI, p. G9. A rnnas of various BahibPta. in distribution ~wrno-malayrim 
(in Zone 1) on the trunk of a living tree at Kobo (33954) and ah0 n rotting 
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wood (37104 bis) ; in the Hills (Zone 3) on a tree stump a t  1,800 ft. or 549 m. 
over the Serpo river (37319 quinque), and (in Zone 4) upon a rock a t  the  
'mouth of the small stream running into the  Dihang a t  Puak st 800 ft. or 
244 m. (36038). 

Thuidium cymbifolinm, Dozy & Molk. Dixon in Records Bot. Survey 
India, VI, p.  69. An epiphytic moss, in distribution Indo-malaysian and 
in China t o  Japan, found (in Zone 4) upon a fallen log in oak forest a t  
4,400 ft. or 1,341 m. in the hills south of Ilotung (36236 bis). 

Canlpylium glaecocarpon, Broth. Dixon in Recorils Bot. Survcy India, 
TI, p. 70. A moss of tree-trunks, in distrilnutiou Assamo-mblaysia~, found 
(in Zone 3) by the Janak strmm on t r t d s ,  largely on loose flakes of bark 
(37303). 

lCIacretharnnium macrocarpurn, Fleisch. Dixon in Records Bot. Siuvey 
India, VI, p. 70. A moss of dead wood, in distribution Indo-nlalaysian, 
found (in Zone 3) upon the south face of Bapu on a fallen trunk a t  3,800 ft. 
or 1,158 m. (36533) and on decaying trunks a t  5,400 ft. or 1,646 1n. (36544). 

Ectropotl~eci~~ln cyperoides. Jaeg. Dixon in Records Bot. Survey India, 
VI, p. 70. A moss of various positions, in distribution Irrdo-~nala~sian, and 
to  the Caroline islands, found (in Zone 3) on tree-trunks in sollle plenty a t  
Janakmukh and upon the upper rocks of the bank of the Dihang (37161) 
on tree-trunks by the Janak stream (37301a, 37302); and (in Zone 4) a t  2,500 
ft. or 762 nl. on logs above Upper Rotung camp (36173). Nos. 37301a 
and 36173 are the variety g~npilbsum, Card. & Dkon in loc. cit. 

An Ectropothecium, probahly this, was got also between Rammidambang 
and the Serpo va,lley at, 1,600 ft,. or 549 m. (37310 quater). 

Is~pt~erygiarn tasiramclrnl. Jaeg. Dison in Records Hot. Survey India, 
VI, p. 7 1. A moss tcrrcstriol, in distribution Indo-mslaysian, found (in 
Zone 3) upon sand a t  Janakrnulrh (37263). 

VesicuInri~ seecosa, Broth. Pixon in Records Rot. Sluvey India. VI, 
p. 71. A moss which grows on old wood, in dist,rihnt,ion E:tst'erl~ I-Timalayan, 
found (in Zone I ) a t  Kobo upon s fallen log (37091) and (in Zone 4)  in the 
gorge of the Dihang upon a picce of wood wedged between boulders a t  900 
ft. or 274 m. (36154). 
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Vesiculsria Montagnei, Broth. Dixon in Records Bot. Survey India, VI, 
p. 71. A moss growing on old wood, in distribution Assamo-malaysian ; 
(in Zone 1) on fast decaying wood a t  Kobo (37079, 37104). 

Braehytheciaceae. 

Rhynehostegium herbaceum, Jaeg. Dixon in Records Bot. Survey Indie, 
VI,  p. 73. An epiphytic moss, in distribution Eastern Himalays, common, 
found (in Zone 1) in the Plains a t  Kobo (35989, 37070 ter, 37099) upon 
fallen trunks and on the upper side of the  leaning trunk of an overturned 
tree ; and (in Zone 4) in the  Hills on fallen trunks and branches near the 
Dihang between Yambung and Sissin (36012), and over the Igar stream at 
3,400 ft. or 1,036 m. upon a decaying stump. 

Rhynchostegiella assarnica, Card. & Dixon in Records Bot. Survey Indis, 
VI, p. 72. A moss of tree-trunks close t o  the  soil or of the pound,  in distri- 
bu tion endeluic, found (in Zone 4) twice in the  immediate neighbourhood of 
t h e  Dihang river just above high flood limit, once a t  the  rock Kekar-Mony- 
ing, 800 ft. or 244 m. (36044), and once in the  gorge of the Yambung 
~ t re i lm a t  1,200 ft.  or 366 m. upon the  stem of a Ficus pgriformis and 
stretchinq from it  over the  neighbouring rocks just above the level of the 
a a t e r  of the stream (37766). 

. 
PTERIDOPIIFTA. Filices (arranged after Beddome). 

Cleic henioceac. 

Clcichenia linearis. C. B. Clarke. Beddome Ferns. Brit. Tnd., p. 4, G- 
dicFo/orna, Hook. A sprawling fern, in distribution Pan-tropic, uncommon 
in the  , \ /)or Hills, found (in Zone 3) over Ealek a t  2,000 ft. or 610 m. upon 
a paths de ; by Renging camp a t  2,100 ft. or 640 rn. upon the edge of a 
ing ; and (in Zorlr 4)  near Ponging toward9 Jaru  in secondary jungle 8t 2,500 
ft .  or 762 m. (36166). 

Alqophila glanca, .T. Smith. Beddome, Ferns Brit. Incl., p. 12. A tree 
fern. in distrihittion r\sian~o-,i.alaysinn ; in tlls i\hor Hills found in isolatd 
individuals in deep shade though often near the cdge of forest. It was not 
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found in the  Plains under the  Abor Hills although i t  was found in the  Makurn 
forest which is on the Plains but towards the  south of the  $alley. I n  the  
Hills (in Zone 3) i t  was observed upon slopes facing north over the Janak 
stream (37285), and ascending the slopes of Bapu t o  4,000 ft. or 1,219 m., 
by the Serpo valley t o  Renging, and (in Zone 4) in the  gorge of the Dehong 
under Rotung (37379) and on the  hills over that  place a ~ d  beyond towarde 
Kebsng. Large fronds of i t  were measured and fouLd t o  be 4 m. long by 
1.3 in width. 

Diacalpe aspidioides, Blume. Bed.dome, Ferns Brit. Ind., p. 18. A large 
tufted fern, in distribution Indo-malaysian, in the  Abor Hills appearing on 
hill-crests, (in Zone 3) above Renging a t  4,400 ft. or 1,341 m. (36289), and  
a t  5,100 ft. or 1,554 m. on the water-parting between the  Serpo and the Lalik 
stre,ams (36359) ; and (in Zone 4) on the hill-crests south of Rotung a t  about 
4,400 ft. or 1,341 rn. 

Hymenophyllum australc, Willd. H. javanicu,m Spreng. Beddome, Ferns 
Brit. Ind., p. 32. A very small fern, in distribution Illdo-pacific ; doubtless 
very much more common in the Abor Hills than i t  appears to  be irom t,hese 
records : (in Zone 3) a t  Janakmukh and upon the suminit of Eapu a t  6,166 ft. 
or 1,909 m. (36554) in both cases as  an epiphyte a t  about 3 m. horn t h e  
ground. 

Triel~omnncs bipancbakm, Poir. Bsddome, Ferns Brit. Ind., p. 41. T. 
,filicula, Bory. A sinal fern, epiphytic or on rocks, in distribution Pan-tropic : 
it was fomld (in Zone 3) a t  Janab~nltkh a t  700 ft. or 213 rn. (37199, 37243) 
to 3,600 ft. or 1,067 111. upon the south face of Ijapu (36528), and (in Zone 
4) at  Kekar-Monying a t  800 ft,, or 244 m. (36043). If the air heccnies too 
dry for it, it can curl up and rest without suffering any apparent harm. 

Dnvrllin ~riff it l~irnr,  Hook. Rcildonie, Ferns Rrit. Ind., p. GO. A run- 
ninq fcrn, ill diat,riblit inn Assaino-chine~e ; found (in Zone 3) atl Jenakniulrh 
bnd ( i l l  %one 4) on rocks upon the bank of the Diheng under Ponging, and  
cpiljl~ytic.nlly a t  Hot,ung a t  1,300 ft. or 396 m.  (38177), a t  Pltak in not very 
h w \ y  s l~adc a t  900 i t .  or 274 111. (37695) 2,nd ncar Kebang. 
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Mlcrolqia margirata, C. Chr. Beddome, Ferns Brit. Ind., p. 67 : Davallad 
strigosa, Kee. A tall fern, in distribution Indo-malaysian: found in oak- 
forest and upon old clearings, thus (in Zone 3) on the  south face of Bapu a t  
4,000 ft. or 1,219 m. (36911) and above Renging camp from 2,200 to 2,400 ft. 
or 671 m. t o  712 m. (36253 bis), and (in Zone 4) above Babuk at 3,100 ft. or 
945 m. (37645). 

Microlepia hirta. Presl. M .  speluncne, Linn. var. Ihirta, Beddome, Ferna 
Brit. Ind., p. 68. Davallin hirta, Icaulf. A rather large running fern, in dis- 
tribution Indo-pacific : found (in Zone 3) at Jenakmukh, and over Renging 
camp, at 2,000 ft. and upwards t o  the  water-parting between the Serpo and 
the  Igar streams at 5,500 ft.  or 1,676 m. in oak forest (36210): where few 
other herbs were present, and (in Zone 4) et 1,000 ft. or 306 m. and at 1,300 
ft. or 396 m. (37366, 37606) near Rotlmg on steep old clearings, and by 
stream sides. 

Adianta~n capillas-vrncris, Linn. Beddome, Brit. Ind., p. 84. Tho 
Maiden-hair fern, in distribution through the wetter Tropics, and Tem- 
perate zones ; not conlnlon in the Abor Hills, but found (in Zone 3) in the 
deepest part ot' the Serpo vdley, (in Zone 4) on vertical feces of wet rock in 
the  gorge of the Dihang under Rotung (37370), and a t  flood-limit by 
Yambung camp. 

Qnycliirim siliculosuni, C. Chr. h ~ c h i u m  auraturn, Kaulf. Beddome, 
Ferns Brit. Ind. ,  p. 96, Cryptogramme aurala, Prantl. A tufted fern in 
dist,ributic)n Himalayo-msleysian, ar~cl on t,he const of China ; found in the 
,ihor flilla on c1e:trings (in Zclne 3) a t  ,Janakmudih (37465), and a t  Iiainmi- 
damlmng ; and (in Zone 4)  under I'onging and a t  the nlouth of the Side river. 

Pteris prllrcido, I'rrsl. Redclome, Ferns Rrit. Ind. ,  p. 106. A tufted 
fern. in dist,ribut~io~~ Indo-malayaian : found (in Zone 3) in forest of Vat ia  
rShingAeng facing north a t  Janaltmukh a t  000 ft. or 274 m. (RGGO1). 

Pteris Iongifolia. Linn. Becldnme, Ferna Rrit. Inc]., p. 106. A tufted fern, 
in distribution round t,he worlcl through ithe Tropics and Sub-t,ropics : found 
in the Abor tiills (in Zone 4)  excessively p l e n t i f i ~ l l ~  upon tEe bank af the 
Dihanp at, and ahovc flood-lirnit among the bo~lldera abollt the n~oiit'n of the 
Side river a t  800 ft. or 244 m. (36037). All the plants wcre stcrile in 
January. 

Pterls Uriffithll, Hook. Hrddome, FWR Brit,. Jn(l,, p. 108. A ~1rnal1 

t,uft,c.il fm. in drst<rihut.ion East, Hirnala!,an : in t,hs Abor Hills (throlqh 
Zones 3 and 1) common near and just below upper floc d level  long t l ~ e  courflr 



of the Dihang from Yambung through Puak, under Rotung and Ponging 
to Janalcmukh (37150), preferring to other situations a place under the shElter 
of a big boulder. It is evidently a local development connected with the 
variable height of the rivers. 

Pteris quadriaurita, Retz. Beddome, Ferns Brit. Ind., p. 110, var. I l a -  
menr. A very large tufted fern, in distribution Pan-tropic : in the Abor 
Hills (in Zone 4) on the hill-face over the Libang stream (37738) a t  2,800 ft., 
or 853 m. 

Pteris biaurita, Linn. : Caml~teria biaurita, Hook. Bcddome, Ferns Brit. 
Ind., p. 116. A large tufted fern, in distribution Pan-tropic : common from 
(Zone 2) Pasigbat into the Hills (in Zolles 3 and 4) up the Dihang valley 
generally ascending to 2,800 ft. or 853 m. No. 37752 was collected near the  
Libang stream. 

Ptsridlum Aquili~luni, Kuhn : Ptcris Aquilina, Linn. Beddome, Ferns 
Brit. Ind., p. 115. The Bracken, a world-wide fern. It was found in the 
Abor Hills in three places only. First (in Zone 3) i t  was upon a very steep 
place on the south face of Bapu, one ~ l a n t  only a t  4,800 ft. or 1,463 m., bu t  
6-7 a t  4,700 St. or 1,433 in. (36964) ; secondly i t  was on a hill top just over 
Renging camp a t  2,000 ft. or 610 m. (36832) upon a clearing : and thirdly 
(in Zone 4) it was on the bank of the Dihang where the Ponging clearings 
descend to i t  a t  600 It,. or 183 m. and above both on other clearings nearer 
the village a t  1,800 tt. or 649 m., and on thofie over tbe mouth of the Yamne 
river a t  2,000 ft. or GI0 m. When g r o ~ ~ i n g  ul)on clearings it was accompanied 
by ,Yacchwum, but, on the sout?l face of Bapu, its associates were other ferus, 
grasses, Carex, Iiubus, and H4~d1.angea. 

e 
Histioptcris incisa, J. Smith : Litobrochin imisa, Presl. Bcddonie, Ferns 

Brit. Ind., p. 120 ; Pteris infiisn, Thunbg. il rurining fern in distribution 
Pan-tropic, but in India occurring over a rather rest,rictcd area : in the Abor 
Hills (Zone 4) found only on " Signal hill ".over the Yanlbung camp rat 2.000 
ft. or GI0 111. in one of t,he clearings which in a way unusual to  the Hills, had 
gonc back to  Saccharuwa (37712). 

Rlccl~~lurn orienirlr, Linn. Beddome, Ferns Brit. Jnd., p. 132. A tufted 
fcrn, in tli~t~ribution Intlo-l~acific, found in the Abor Hills (Zone 4) a t  1,800 
ft.  or 549 111. ovcr Rotllng, ailti a t  1,500 it.  or 457 1n . ,  on " Signal hill " over 
tllro Yanibung canip (37708). 

Asplenlum niden, Lint). : Thn~nnoptois Xidzts, Presl. Reddome, Ferns 
. 1 ,  1 .  I .  A t8ult eel fciil i l l  tlistribution ill the B1a~cerent: irrlandu 
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and through tropical Asia Indo-polynesian : s very common epiphyte in upper 
Assam, and through Zones 1 and 2 ; in Zones 3 and 4 colnmon along the 
course of theDihang and ascending theHills a t  least to  5,500 ft. or 1,676 m, 
but much less comnlcn on them away from the river. i t s  highest was by 
the swamp Ripshing Sieng. It grows best a t  a height not above the tops of 
the lesser trees of the forest.and down t o  the g;ound; and in these Abor forests 
on the sides of trunks facing north ; when it is successful in a really damp 
position its cups are very likely t o  harbour lesser ferns such as Vi'iltaria, and 
sometimes but not often hold Pbenerogemic seedlings of the Leguminoeae, 
honaccae ,  Araliaceae, Urticaceae, etc. 

Asplenium griffithianum, Hook. Beddome, Ferns Brit. Ind.. p. 142. A 
tufted fern, in distribution Assamo-malaysian, but not penetrating Malaye 
further than the  north of the  Malay Peninsula: found (in Zone 4) 
epiphytically in deep forest at Yambung a t  900 ft. or 274 m. (37701). 

Asplenium unilaterole, Lamk. Beddome, Ferns Brit. Ind., p. 152 : As- 
plenium resectum, J. Smith. I n  distributicn through the Tropics of the 
Old World : in the Abor Hills (in Zone 3) in deep shade among rocks a t  Janek- 
mukh (37195). 

Asplenium heterocorpum, Wall. Beddome, Ferns Brit. Ind., p. 153. A 
creeping fern, in distribution Indema!aysian and in south-east China : rere 
in the Abor Hills and found only (in Zone 3) upon the south face of Bapu st 
3,500 ft. or 1,067 m. (36527). 

Aspleniurn Iseiniatern, Don. Beddome, Ferns Rrit. Ind., p. 154. A 
creeping fern, in distribution Indo-burmese and in Japan : found (in Zone 4) 
above Upper Rotung a t  4,500 ft. or 1,372 m. (36821). 

Asplenium nltidum, Swartz. Reddome, Ferns Erit. Ind., p. 157. A creep- 
ing fern, in distribution in Africa, and as regards Asia Indo-malaysian : found 
in t h e  Abor Hills as an epiphyte a t  low levels not above 1,000 ft.. or 305m. 
In Zone 1 it was in cups of Asplenium Nidus, at Kobo (37076) ; in Zone 3 on 
trees a t  Janakmukh and (in Zone 4), in the Yambung gorge (37756). 

Asplenium aehilleifolium, C. Chr. : Asplenium ruhejolium, Kunze. 
Reddome, Ferns Rrit. Ind., p. 1.59. A tufted fern, in distribution in Africa 
and in Asin Indepacific : found upon stumps. t,rectrunks, and the like, a!- 
wsya close to  the ground or on rocks, (in Zone 3) on Hap11 above Rnlek at 
2,300 ft. or 701 m. (36522), and above TCenging camp a t  2,400 ft. or 732 m. 
(37222), and (in Zone 4) sbove the head of the Igar stream a t  4,506 ft, or 
1,372 m. (361991, 
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Asplenium fi~lapsoninnum, Wall. : Hernidictyum Jinlaysonianum, Hook 
Beddome, Ferns Brit. Ind., p. 195. A creeping fern, in distribution Assa.ms- 
malaysiau, found in dense shade (in Zone 3) by t h e  Janak stream (37278) 
and (in Zone 4) by the Igar stream. 

Diplrzium bantamense, Blume. Beddome, Ferns Brit. Ind., p. 177 : 
Asplenium bantamense, Baker. A creeping fern, in distribution Indo-malay- 
sian and in China : found in the Abor Hills (Zones 3 and 4) in deep shade 
from 4,000 ft. t o  4,500 f t .  or 1,219 m. t o  1,372 nz., over Renguig camp (36283) 
and over the head of the Igar stream (36193), in the second place in tho variety 
Listeri. 

Diplazium polypodioides, Rlume. Beddome, Ferns Brit. Ind., p. 184 : 
Asplenium polypodioides, Mett. A tufted fern, in distribuhion Indo-malay- 
sian and in Australia, found (in Zone 1) in dense shade a t  Kobo (37062) and 
(in Zone 4) above Upper Rotung camp a t  4,700 ft. or 1,433 m. (36806). 

Diplazinm latifolium, Moore. Beddome, Ferns Brit. Ind., p. 1-87 : Asple- 
nium htifolium, Don. A tufted fern, in distribution Indo-malaysian and t o  
Australia, found (in Zone 1) on the bank of the Brahmaputra a t  ICobo (35990) 
and in the Abor Hills (Zone 4) ilear the Dihsng, about and just below flood- 
limit under Rotung (37369) and a t  Pualr (37677), and again a t  2,800 ft. or 
853 m. up011 the  hillside above upper Renging camp.) 

Dlplazium csculcnt~~m, Swartz. Aspleni?ina esc~clentum, Presl. Anisogo- 
nium esculentu)n, Presl. Beddoine, Ferns Brit. Ind., p. 192. A big tufted 
fern, in distribution Indo-mqlaysian : (in Zone 1) very conlmorr upon road- 
sides a t  Sadiya, and llpo~l old clearings a t  Pobamukh (37037), then (in Zones 
3 and 4) plentifr~l just below flood-limit along the Dihang a t  Janalclnukh 
(37155), and up t o  Yambung except in the deep gorge ullder Rotnng. At 
Yembiina it attained 2.5 m. in height (37719). The Abors call an  edible 
fern 0-kang ; but I am uncertain if i t  is this species. 

Polystiehl~m acelcrtnm, Schott. Beddome, Ferns Brit. p. 207. A 
tufted fern, in distriblit,ion Pan-tropic, not common in the Abor Hius, where 
it was found only (in Zone 3) ripon n very steep slope of the south face of 
Bapu at  4,801) ft. or 1,463 rn. (3G915), a b pot offering conditions ~ n u s u a l  
the Hills, and alone bearing the bnlnboo Dinochkn Macklhndi ; and again 
upon a hill-top over Renging camp a t  4,200 ft. or 1,280 m. (36290)) beiu& 
one of the very few herbs prcsent. 

P~lyst~lchr~rn aristat,t~m, Tresl. ; A,rpidium arz.ctoivwz, Swartz. Redrlorne 
Ferns Brit. Ind., p. 229. A running fern, in distribution Indepolynesian, 

F 
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not vide spread in the Abor Hills, found (in Zone 3) in associatoion with V d k  
Shingkeng near Renging camp between 1,800 ft. or 549 m. (38157) and 2,400 
ft. or 732 m. (36253). 

Aspidium vastum, Blurne. Beddome, Ferns Brit. Ind., p. 212 : Nephre 
dium vasturn, Baker. A running fern, in distribution Assemo-malaysian: 
found (in Zone 1) in considerable shade at Kobo (37092) almost every frond 
viviparously reproducing. 

Aspidium polymorphnm, Wall. Beddome, Ferns Brit. Ind., p. 218 : 
Nephrodium polymorphum, Raker. A tufted fern, in distribution Indo- 
burmese : found (in Zone 1) in the forest a t  Kcbo (35943) and (in Zone 4) in 
abundance a t  4,500 ft. or 1,372 m. above the head ui the Igsr stream (36194). 

Athjdum spwtabile, Presl. Beddome, Ferns Brit. Ind., p. 222 : N e p h r ~  
dzum spectubile Baker. A tall tufted fern, in distribution Assamo-malay- 
sian, found (in Zone 1) in the edge of forest at  Kobo (37084). 

Pleoenemia membranifolia, Beddome, Ferns Brit. Ind., p. 226 : Nephre 
dium membranijolium, Presl. A tufted fern, of unusual distribution, in 
that while being Indo-malaysian, it appears not t o  occur in the Himalaya. 
It was found (in Zone 1) in the Plains a t  Kobo by the side of a path (37084). 

Dryopteris dissects, 0. Ktze. : Lastrea dissectn, Carr. Beddoine, Ferns 
Brit. Ind., p. 196. A tufted fern of fair aize, in clistribution in Mrtdagaecar 
and Indo-polynesian : in the Abor Hills (Zone 4) found in oak forest at 
top of the ridge over Rotung s t  4,700 ft. or 1,433 m. (36812). 

Drsopterls cana, 0. Ktze. : Lccstren cam, Baker. Beddome, Ferns Brit. 
Id., p. 238. A tufted fern, in distribution Himal~~yo-Assamese, with an 
extension beyond the Bengal Plain in the mountains of t,he centre of Indie 
at Pachmnri. I t  was found (in Zone 3) at Jsnakrnul<h at 900 ft. or 274 Ip- 
(36399). 

Dryoetecis clebtede~~, C. Cbr. : Lastrea ochthodes, Beddome, Ferns Brit- 
h d . ,  p. 210. A tufted fern, in Jjntribution Indo-~nalaysian. It is (in Zone 1) 

very common fern at Sadiya (32676). 

Dryoaterlr eetlgera, 0. Ktxe. : Nephrodium tepzmdcaule, ,Hook : h s t r @  
tenericar~lis, Eeddorne, Ferns Brit. Ind., p. 266. A. tufted fern, in diatribu- 
tion Indo-mdaysian m d  to Australia and through Chins to J a p ~ n ,  found 
( in-zone 4) on old clearipgs covered with Sauraujo nwr 13otung at 1,400 f tn  

or 422 m. (38182). 
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Dryoptaris molliuseula, C. Chr. : Nephrodium extensum, Moore. Beddome, 
Ferne &it. Lnd., p ,  269. A rmning fern in distribution Indo-malayan. It 
was found (in Zone 1) t o  be very common upon the  banks of the Brahrne- 
putra between Kobo and- Pobamukh (28223), and in the Hills (in Zones 3 and 
4) along the margin of the Dihang from Janakmukh (37156) and between 
Rotung and Psak plentifully just below upper flood limit as well 8s by the 
Sireng river above its mouth. I n  such placee i t  aeeme t o  produce its aporea 
in the month of January when ib is quite safe from submergence. 

Dryoptexis eupnllatr, Christ : Nephroditcm wullaturn, Baker. Beddome, 
Ferns Brit. Ind., p. 270. A tufted fern, in distribution in the Mascarene 
islands and Indo-polynesian : found (in Zone 4) on old clearings under e 
cover of S a u r a ~ j a  a t  1,400 ft. or 427 m. near Rotung (38181). 

Dryoptcris moulmcincnsis, C. Chr. : Nephrodium moulmeineme, Beddome, 
Ferns Brit. Ind., p. 275 : Polypodium multilinealum, Wall. A tufted fern 
of fair size, in distribution Himalayo-pacific, with an extension beyond the 
Bengal plain in the Circars, etc. I n  the Plains under the Abor Hills, (Zone 1) 
this fern was found a t  Pobamukh (37060), and in the Hills (Zone 4) upon an 
old clearing a t  Rotung a t  1,400 ft. or 427 m. (38180). 

Dryoptcris parasiticr, 0. Ktze. : Nephrodium rnolle, R. Br. Beddome, 
Ferns Brit. Ind., p. 277. A fern usually tufted, of moderate size, in dietri- 
bution Pan-tropic. As through Assam generally, so i t  is common in the 
Plains under the Abor Hills (Zones 1 and 2) and because the high forest re- 
presses &, it is more ab~indant rtbout the olmred Iand a t  Sadiya, than e lse  
where ; at  Kobo it is near, the river ohiefly, or 011 the edge of the Kemi chapri ; 
(in Zone 3) i t  was observed a t  2,000 ft. or 610 m. near Renging camp, (36331), 
above the Igar stream a t  3,400 ft. or 1,026 ni. (36110) and (in Zone 4) 
it was very plentiful a t  Rotung (38183) ascending to  2,000 ft. or 610 m. over 
the Side stream, near Yambung and on clearings over the Libmg stream a t  
2,800 ft. or 853 in. (37739). It is inore ebundant in Zone 4 than irt ZDne 3 
doubtless because the forest dominates less. 

I\'~#h~oleM canllfolin, Presl. Beddome, Berns Rrit. Ind., p. 262 : N. 
Ldero-sa, Hook. A subcrmt, fern, very commonly epiphytic, in distribu- 
tion Pan-tropic : not met with in the Plains, but found on entering the Abor 
Hills (Zonc 3) at, Janskmnlrh (37261), and thence forward to  Renging camp ; 
and (in Zone 4 )  beyond to  Itotung. At the latter place it wan found nlalting 
w of the cups of Asphiurn N i d w ,  

Ph~ggpt~xis ornnta, Fee. Reddome, Ferns Brit. Ind., p. 204 : Polypodirrm 
ormturn, Wall. A tall tafted fern, in distribution lndo-polyneaian, 2-3 E. 

F 2 
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nigh, arching over smaller ~ l a n t s  just above flood limit on the Dihang 
banks (in Zone 4) in the gorge under Rotung at 700 ft. or 213 m. (36233). 

Pbegopteris punetata, Mett. Beddome, Ferns Brit. Ind., p. 295 : Poly- 
podium rugulosum, Lab. A creeping fern, in distribution round the World 
in the Tropice, found (in Zone 3) in Balek villege at 1,400 ft. or 427 m. 
(36575) in the open. The Abors of Balek called it Rug-ji. 

Phegopteris prolifera, Kuhn. Nepkrodium prolijerum, Keys. A tufted 
fern rooting a t  the frond-tips, in distribution Tropics of the Old World : in the 
Abor region of peculiar habitat namely river beds where it, is covered for s 
part of the year. I t  occurs (in Zone 1) in the Brahmaputra at  Kobo (37087) 
end a t  Pobamukh (38231) as well as in hollows, old river channels, by the 
Kemi chapri ; (in Zone 3) in the Dihang a t  Janakmukh right down to within 
2 m. of extreme low water level ; (in Zone 4) under Ponging, under Rotung, 
and by Yambung camp, reproducing itself vegetatively. I t  associates with 
Homonoia plentifully. 

Monaehosorum subdigit,atum, Kuhn : Polypodium subdigitalum, Blume : 
Phegopteris subdigitatu, Beddome, Ferns Brit. Ind., p. 295. A tufted fern, 
in distribution Assamo-malaysian, found (in Zone 4) on the ground in oak 
forest above Upper Renging camp a t  3500 ft. or 1,067 m. (36276) repro- 
Jucing itself asexually. 

C~clo~horus adnaseens, Deav. : Polypodium adnuscens, Swartz : Niphobol~ 
d m s c e n s ,  Hook. Beddome, Ferns Brit. Ind., p. 325. A wide creeping 
fern, in distribution in the Maecarene islands and Indo-polynesisn : epiphytic 
(Zone 3) in the tree tops a t  Janakmukh (37190) and on high trees in the Selpo 
 alley under Renging camp and (in Zone 4) on trees by the bank of the Dihang 
a t  Yambung camp. 

Cyclopborua nnmrnularifollaa, C. Chr. : Polypodium nummulari/~liu~~ 
Mett. : Nophobolzrs nummulnlifoliw Beddome, Ferns Brit. Ind., p. 334- 
A wide creeping fern, in distribution Assarno-malaysian, epiphytic and often 
asmiating itself with Asphizm. Nzdus, (in Zone 1) plentiful in the forest0 
@t Kobo (37008) and Pobamukh ; (in Zone 3) at  J anahukh  (37183) and 
(in Zone 4) about Rotung (37605). It waa not seen above 1,300 ft. or 
396 m. 

Cyelophorne lingua, Desv. Distributed from Northern-India to Jnpan 
and Malaysia. Epiphytic on the bases of tree-trunk8, and xerophytic (in 
zone 3) upon 6 " razor edge " ridge over Renging st 4,400 ft. or 1.341 m. 
(36288). 
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Coniogramme fraxinea, Diels. Gymnogramme javanica, Blume : Sy* 
gramme fraxinea, Beddome, Ferns Brit. Ind., p. 386. A running fern, in 
distribution through the Tropics of the Old World : found in the Abor 
Hills (Zone 4) a t  the mouth of the Sireng river a t  800 ft. or 244 m. 
(37389). 

Polypodium coronans, Wall. : Drymria coronans, J. Smith. Beddome, 
Ferns Brit. Ind., p. 338. An almost tufted fern, in distribution Assnmo- 
malaysian and in China ; in the Abor Hills (Zone 3) over Renging, and (in 
Zone 4) a very common epiphyte over Rotung between 2,000 and 5,000 ft. 
or 610 and 1,524 rn. about the head of the Igar valley and near the Uihang 
near Yambung camp a t  900 ft. or 274 m. I t s  fronds were turning yellow 
and falling in March. 

Polypodium lineare, Thunb. : PhpeZtis linearis, Beddome, Ferns Brit. 
Ind., p. 346. A wide creeping fern, in distribution through the Tropics 
of the Old World, epiphytic in the Abor Hills (Zone 3) upon the south 
face of Bapu a t  4,800 ft. of 1,463 m. upon the trees of an exposed ridge 
(36539). 

Polypodium normale, Don : Pleopeltis normalis, Beddome, Ferns Brit. 
Ind., p. 353. A climbing fern in distribution in Madagascar and Indo-malay- 
sian, and in China, epiphytic in the Abor Hills (Zone 3) upon the 
summit of Bapu at 6,266 ft. or 1,909 m. on tree-trunks for a short distance 
up from the ground (36557, 36949), and (in Zone 4) in oak forest at  4,500 ft. 
or 1,372 m. on small bushes at  about 2 m. from the soil in chief part, above 
the head of the Igar. 

Polypodium phyllomane~, Christ. : Polypodium ovalum Wall. Beddome, 
Ferns Brit. Ind., p. 354. A tufted fern of the Eastern Himalaya and ASSP.IIP 
Hills, epiphytic near the bases of tree-trunks, found in the Plains (Zone 1) 
at Kobo (37063). 

Polypodium membranaceum, Don : Pleopeltis mmbranacea, Moore. 
Beddome, Ferns Brit. Ind., p. 355. A shortly creeping fern, distributed 
widely through India, to Sonth China and the Malay islands, collected (ih 
Zone 1) along with Aspidum vasturn a t  Kobo (37092 pert). 

Polypodll~m ponchtnm, Swartz. P. irioides, Poir. : Phyeltis punctcrla, 
Beddome, Ferns Brit. Tnd., p. 357. A creeping fern, in distribution through 
the Tropics of the Old World ; in the Abor Hills epiphytio close to the Dihang 
(in Zone 3) at  Janahnukh (37179) and (in Zone 4) at  Yambung on large treee 
at about 6 - 4  m. from the ground. 
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Polgpodlum bemlm[tideum, Well. Ple6peltis henaiolbitldea, Beddome, 
Ferns Brit. lnd., p. 358. A creeping fern, terrestrial, in distribution Ina6. 
malaysian ; terrestrial in the Abor Hills (Zone 3) in deep forest from Janak- 
mukh a t  700 ft. or 213 m. (37198) t o  Renging camp (38153) and to 3,500 ft. 
or 1,067 m. over it both in the shade of Vatica Shingkeng and Vatica with 
Terminalia myrzmrpa intermixed ; and (in Zone 4) to 4,700 ft. or 1,433 m. 
over Rotung, in oak forest near Kebang and aldo 'in out-6ver forest, ~ n d  lastly 
in secondary forest over the Libeng ahearn. 

Polypodlum pteropus, Blurne. PleopeZtis pteropus, 'Beildome, Feds Brit. 
Ind., p. 359. A nearly tufted fern, in distribution #skmo-malaysian and in 
aouth China, found (in Zone 4) attached to  the surface of rocks in deep shade 
in high forest north of the Side river a t  900 ft. or 274 m. (36074). 

Polypodirrm dilatatum, Wall. Pleopeltis dila@tcz, Beddome, Ferns Brit. 
!d., p. 367. A creeping fern, in distrilmtion 1ndo-rnalaysian ; found on 
mossy rocks in forest of Vatica Shingkeng and Terminalia myriocarpa below 
Renging camp a t  1,8W ft. or 549 m. (38154). 

Polypodium behmonni, Mett. P l e~e l t i s  Lehmanni, Beddome, Ferns Brit. 
Ind., p. 370. A fern, in distribution Himalayo-burmese nnd just into Chine : 
epiphytic (in Zone 4) on the edge of the marsh Ripshmg Sieng at 5,500 ft. or 
1,676 m. (36987). 

Polypodium leiorhizum, Wall. Pleopeltis l&orhiza, Reddome, Fern8 Br:t- 
Ind., p. 352. A wide-creeping fern, in distribution irregular, in southern 
India arid in the Assam region : epiphytic (in Zone 3) between Rammidam- 
bang and Janahlukh at '300 ft. or 274 m. (36393). 

Polypdium docculosrrm, Don. Niphobolus ~~occulosus, Dm. Beddoml 
Ferris Brit. Ind., p. 331. A creeping fern, in distribution Himalayo-ammae; 
found (in Zone 3) upon an e~povcd ridge on t.he south.fsoe of Bepa at 4,900 
ft. or 1,494 m. (36971). Thia fern can endure conaidemble deaeication with- 
out t a h g  any damage ( r d c  Hope in Joum. Bomb. Nht. Hist. Sm., XVl 

p. 89). 

P@bWidm dippmkum. Mett. Goni~~hl&um nippdflkdn,, B~dorne1 
Brit. Ind., Supplemmrrt, p. 90. Var. w d .  A nidscreeph3 fen, 

I. &hibution Asasmo e b ~ s e  and in J ~ p a n  ; epiphytic with a @eY-greea 
tbizme, (in Zone 4) in denfie shade at 2,800 ft. or 863 rn. in the hlik vallq 
(:GS4R) a~:d at 4,LOO ft. or 1,372 m. over tbe Igar valley (36198). 
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Polypodlum ($Coni~hlcbfnm), sp. near P. am.oenum, Wan. An epiphytic 
fern collected (in Zone 3) bn the sorith face of Raprl above Balek a t  2,600 ft. 
or 792 m. (36960). The fronds were hanging vertically and had lost their 
tips. Mr. C. H. Wright has been so good as to  report on the plant remark- 
ing that with the apparance in cutting and venation of P. amoenum it haa 
rt naked rhizome, and that  all the ferns of that group with the rhizome naked 
have, as this has not, pubescent fronds. 

Dipteris WaHichii, Moore. Beddome, Ferns Brit. Ind., p. 334. Poly- 
podium Walliclrii, R. Brown. A creeping fern, in distribution Assainese, rare 
in the Abor Hills, found (in Zone 4) only on the " Razor-edge " ridge between 
the Lalilc and Igar si,reams a t  2,300 ft. or 701 m. in deep shade where the 
natural drainage by reason of the two slopes is excessive (37525, 38169). 

A~rtropliyum Corinccum, W211. A. raticulntum, Reddome, Ferns Brit. 
Ind., p. 401. A shortly creeping fern, in distribution Assamo-malaysian : 
a common fern (in Zone 1) in the forest a t  Kobo (35967) and (Zone 3) in the 
Serpo valley. 

Vit,taria elonpta, Swartz. Beddome, Ferns Brit. Ind., p. 434. A creep- 
ing fern, in distribution through the Tropics of the Old World, epiphytic but 
near the floor of the forest and a t  limes in the cups of Asplenium nid~rs, (in 
Zone 3) a t  Janaknlukh a t  700 ft. or 213 m., and on Bapu above Balek at 
2,300 ft. or 701 m. in dark forest (36623). It was not found in the plain8 
just llnder the Abor Hills but it occurs in the Plains forests to  the south eide 
of the top of the Assam valley. 

Drymoglossum c,csrnosurn, J. Smith Beddome, Ferns Brit. Ind., p. 411. 
A small creeping fern, in distribution Assamo-malaysian and in China ; epiphy- 
tic, in the Plains (Zones 1 and 2) very common from Kobo through 
Pilung to the foot of the Hills, and in the Hills (Zone 4) over the mouth of 
tho Yamne river. No. 35711 came from the Makum forest which is without 
my region but was preserved to authenticate the observabions on the ex- 
pedition. 

Foljbolrya appendicelah, J. Smith. Beddome Ferns Brit. Ind., p. 424. 
Acrostichi~n apl~endiculat?~m, Wi lld. A shortly creepma rpm, in distribution 
Indo-malaynn, in the Abor Hills very colnnlon in all kinds of forest, invari- 
ably in forest of Vrrticn ~S'ha,qko,g, (in Zone 3) at Ralclc and Janalunukh 
aad up to 3,200 ft. or 975 m. over Renghig &alp (36246, 30266). 

Lcptochil~~s asillalls, Kmtlf. Acroatichtrrn azillnw. Hook. and Baker: 
G y ~ n n o ~ t c r i s  mrillithilis, var. n r - i l / n ~ t ~ ,  Iteddonle. Pc~us  11sit. Ind.. p. 430. A 
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short-creeping fern, iu distribution Aesamo-malaysian : epiphytic upon the 
vertical faces of tree-trunks in deep shade in the Plains (Zone 1) about Kobo 
(37031, 37071). 

Leptoehilus hetewclitus, C. Chr. Acrostichum jagelliferum, Hook. & 
Baker : Gymnopteris Jagellifera, Beddome, Ferns Brit. Ind., p. 433. A 
creeping iern, in distribution Assamo-malaysian, a common " walling fern " 
of the high forest in the Hills (Zone 3) in the Serpo valley and up to 1,800 ft. 
or 549 m. close to Renging camp (36319, 38152). From November to March 
sporebeering fronds are scarce. It is often associated with Terminalia myrip 
c a r p  but not in the pure forests. 

Lygodium japonicum, Swartz : Beddome, Ferns Brit. Ind., p. 457. A 
climbing fern, in distribution Indo-burmese. It commonly fails to climb in 
Upper Assam where it inhabits chiefly ditches in the open, and probably 
from t.he uniformity of the forest covering was not detected in the Plains 
under the Abor Hills ; but in the Hills it was found growing over boulders 
just below the flood limit (in Zone 4) along the banks of the Dihang under 
Ponging, under Rotung and a t  the mouth of the Sireng river (37394). 

Marat tiaceae. 

Aoglopteris eveeta, Hoffm. Beddome, Ferns Brit. Ind., p. 460. A big 
t~zfted fern, in distribution in Madagascar and Indo-polynesian ; in the Abor 
Hills (Zones 3 and 4) on the Janek and the Lalik streams. 

Ophioglossum vulgatum, Linn. Beddome, Ferns, Brit. Ind., p, 464. A 
 talked fern very widely epreed through the World, in the Abor Hills hold- 
lng its own chiefly below flood li~liit on the banks of the Dihsng (through 
Zones 3 and 4) from Janekmukh (37135) up to Yambung, chiefly among 
Rtones : nnci also at  Renging (36611) and between Rotung and Kalek. No. 
37399 was collected at the mouth of the Sireng river. 

Helmintbostarhys zeylaniee, Hook. Beddome, Ferns Brit. Ind., p. 467. 
A stalked fern, in distri1)ution through the Tropics of the 01.1 World ; in the 
A h r  lIillu found once orlly (in Zone 4) at 2,100 ft. or 640 m. lipon a clearing 
eouth of the Libang stream in a patch of Hedyotw hispida (37734). 
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Eqnisetaceae. 

Equisetum diffusum, Don. A small Horsetail growing in full sun where 
exposed to flooding, in distribution Assamo-burmese : found (in Zone 1) in 
the bed of the Brahrnaputra a t  Kobo ebundantly, and (in Zones 2, 3 and 4) 
along the  banks of the  Dihang a t  Pasighat, Janakmukh (37157) under Pong- 
ing, under Rotung, a t  the mouth of the Sireng river, a t  Kekar Monying, 
a t  Puak, and a t  Yambung camp ; found also more sparingly on the 
bank of the tributary streams as the Janak (37290), Serpo and Yambung. 
It appears t o  obtain a considerable amount of distribution down stream in 
the rivers because it is evident in so many cases that Carex Thomsoni and 
like plants have arrested the branches rolling over the river bed and enabled 
them to  come t o  an anchorage. 

Equisetum debile, Reichb. A sprawling Horsetail, maintaining its posi- 
tion among bushes by mezns of its lateral branches, in distribution Indo- 
polynesian, found (in Zone 1) and in the bed of the Brahnlaputra st Kobo, 
about Sadiya (36779), (in Zone 2) about Piling and Pasighat, (in Zone 3) a t  
Janskmukh about upper flood limit on the bank of the Dihang. I n  the 
river beds where submerged for half the year, i t  was sterile. 

Lycopodiaceae. 

Lycopodium ceronum, Linn. An exceedingly widely spread Club-moss, 
found throughout the Tropics and Temperate regions of the World, found 
(in Zone 3) upon the undercliff below Janakmukh among Saccha.rum, and in 
secondary jungle above Renging canlp (36534) and (in Zone 4) on a hill-top 
on the side of Ponging towards Jaru. 

Psllotum triqnetrum, Swartz. A herb usually epiphytic, in distribution 
round the world in warm colmtries, folind in the Abor Hills once only (in 
Zone 4) a t  ltotlulg (37595) growing in the debris accim~ulated by a very large 
plant of Asplenium Nidus in sssociation with Neplu-olepis, Polypodium 
~l~mn~ulur$olium, Polygmzum Posunzlu aud seedings of Maesa i n d k  and s 
Jasminuna 

Sclaginclln cn~~lescens, Spring. A relatively largo Selaginella, in distribu- 
tiou Indo-lualaysian and in China and Japan ; found (in Zone 3) at the adgo 
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of the ITills upon rocks by a trib~ittary of the Shile stream at  1,600 ft, or 488 
m. (36583), and in a similar position by the Janak stream at 700 ft. or 213 m. 
'(37274) : (in Zone 4) in secondary jungle growing in patches nearly a metre 
across upon the top of a hill upon the side of Ponging towards Jaru at 
2,400 ft. or 732 m. (36168), and iu the shade of Castanopsis forest above the 
hwcl of the Igar stream a t  4,000 ft. or 1,219 m. (36186), and upon the hill 
west over Renging camp about 4,400 f t .  or 1,341 m. (36291). 

Se1a;inella atroviridis, Spring. A Selaginella of moderate size, in distri- 
bution Assamo-malaysian and in China ; found (in Zone 4) in the gorge of 
the Dihang under Rotung at  700 ft. or 213 m. and upwards to t'he rim of the 
gorge at 1.300 Et. or 396 m. (37368), an3 in the valley of the Igar stream on 
rocks at  2,200 ft. or 671 m. on its west side (37349). 

Rehginclla pieta, A. Br. A delicate Selaginella, in distribution Assamo- 
burmese ; found (in Zone 4) in deep shade near Yambung camp (37697). It 
is a very pretty species, its smsll lesves white. 

Sclaginella Wrlliehii, Spring. A rather large very pretty Selaginella, in 
distribution Assamo-malsysian ; found (in Zone 3) just within the Hills in e 
hollow close to Jsnakmukh and by the Shile stream and about Renging camp 
and from it upwards to 4,400 ft. or 1,341 m. and (in Zone 4) above Upper 
Renging camp at  3,200 ft. or 975 m. (36265), and from 3,200 to 3,400 ft. or 
975 to  1,036 m on the hillside above the Igar stream (36101). 

Selagidellr Wna, Hieron. S. canaliculata, Baker in part. A Selaginell8 
of moderate size, in distribution Assamo-malaysian : found (in Zone 2) in the 
fore& near Pasighat, (36858). 

Srlagillella Willdenowii, Baker. S. lrrev<qntn Spring. A big Selaginella, 
in distribution Assamo-mnlaysian and in Cochin-china ; found (in Zone 1) 
in dense shado at Bob0 (37028) not common, and (in Zone 3) on the 8ipi 
&ream nnd at  Janqkmukh in abundance, and (in Zone 4) on the clearings of 
Rotung and Ponging and about the neighbouthdod of the Yambung stream. 

Bela@aeWa aeftrlcordete, Sprinp. A delicate species, occurring in India: 
found in (Zones 3 nnd 4) plent,iful from 2.000 ft. or 610 rh. upwards, on the 
water-perting between the Serpo and Igar akeama at 6,100 it. or 1,554 m. 
(36343) and at  Ripshing Bieng at 5,500 ft, or 1,676 m.,  over Rdttln$ at 
2,000 ft. or 610 m. and 3,700 f t .  or 1,128 m. over Pangi village (37783). 

Belaginella plumosa, Baker. In  distribution Indo-malaysian and west 
China : found (in Zone 4) in an old neglected clearing nedr Rotung at 1,400 
ft. or 429 m. (30179). 
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PART IX. 

' Enmneratioh of the 'Higher~tFlants4iphonegarha, 
atranged afcer'~edkt?r fil. 

Cleinntis gonriana, Roxb. Hook. f .  & Thoms. En Hook. f . ,  F1. Brit. Ind. 
i .  4. A half-woody climber, in distribution Indo-malaysian but more Indian 
than Malaysian, and extending into China ; in the Abor Hills, in sunny places 
scch as clearings ; (in Zove 4) f m d  a t  Ponging, Rotung (37362) up t o  1,600 
ft. or 488 m., Yambung (37716) and over the Libang stream a t  1,800 ft. 
or 649 m. 

Clewatis sikkimensis, J. R.  Drumm. in Herb. Kew. C. acuminata, DC., 
var. sikkimensis, Hook. f. & Thoms ; Hook. f., PI. Brit. Ind. i. 6. A half- 
woody climber, in distribution Assamese. It is doubtless the Clematis of 
Griffith's Joul.na2 i. 37-38, found by him a t  " Premsong's village " in the Mishmi 
Hills. In the Abbr Hills, it was found with beautiful white bell-flowers, 
fill1 of honey, (in, Zone 4)  above Rotung (36172) a t  2.300 ft.  or 701 nl., and a t  
3:700 ft. or 1.128 m. also, and by Pangi village a t  1,800 ft. or 549 m., as well 
as above Pangi village a t  3,800 ft. or 1,158 m., (37781) on the edge of a, 

clearing. It flowers in January. 

Clematis sp. A half-woody climber collected (in Zone 3) near Renging 
camp (36723). 

Naravclia zcylanica, DC. Hook. f .  & Thoms. in Hook. f. F1. Brit, 
Ind. i. 7. A rat,ller large woody climber, in distribution Indo-malaysian. 
I t  is quite cbmnlon in the upper Assaln plain where i t  was collected (in 
Zone 1) by Grifith a t  8adiya (Trans. Agri-Hort. Soc. Ind. v., 1838, 119). 

Ranuncnlus, near R. flaccidqls, Hook. f. & Thoms. A little half-suc- 
culent herb, rooting at  the nodes of long runners, the leaves cordate and 
coarsely blnntly serrate, the flowers small and yellow, found (in Zone 3)  in a 
pig-wallow a t  8,500 ft. or 1,676 m. upon the water-parting of the Serpo and 
Igar st ,re~~lls  (36204), and (Zone 4) in the marsh of Ripshing Sieng a t  the same 
alt,it,ude (36977), with its first flower8 out in March. ,There are specimens 
in the Herbarium of the Royal Botanic Gerden~, Kmw, from Mt. Omei in China 
(Wilson 3071, aud 4701) which agree vcry closely. 
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Dlllenla indica, Linn. Hook. f. & Thoms. in Hook. f., F1. Brit. Ind. i. 
36. A tree of moderate size, in distribution Indo-malaysian as far as Wallace's 
Line. It is the Somapa of the Abors ; but it does not penetrate their hills 
further than Janakmukh. In the plains, it is very common in forest (of 
Zone 1 )  from Kobo to  (Zone 2) Pilung, at  Lokpur, and Pasighat, and (Zone 3) 
into the Hills a t  Janakmukh, dropping its big fruits in December, January 
and February. Just as it fails to penetrate further into the Abor Himalaya, 
so also it seems t o  fail to penetrate the Sikkim Himalaya. In Ceylon it 
ascends to  2,000 ft. or 610 m. 

Megnoliaceae. 

Talaoma IIodgsoni, Hook f .  & Thoms. Hook. f., F1. Brit. Ind. i. 40. A 
tree in distribution Assamo-burmese, with an extension to Central Nepal. 
I t  is said to be a lofty tree : but under the Abor Hills it is one of second 
rank in the forest, in the plains (Zone 1 )  common a t  Kobo (35919, 35937), 
and again (Zone 2) at  Pilung. From these places on the Plains it pene- 
trates the Hills ; in the Hills, it was observed (in Zone 4) on the " Razor- 
edge " ridge between the Igar and Lalik streams at 2,000 ft. or 610 m. Its 
fn~it falls to the floor of the forest, and birds attracted by the brilliant 
orange colour of the seed, it appears, distribute it. 

Michclia Griffithli, Finet & Gagnepain. Magnolia Grifithii, Hook. f. k 
Thoms.; Hook. f. F1. Brit. Ind. i. 41. An endemic evergreen tree in the Plains 
(Zone I) collect,ed by Gri%ith near Sadiya, I t  has not been obtained elsewhere, 
though it may be the " Magnolia " recorded in his Journal, i. p. 47, found 
at the foot of the Mishmi Hills in descending from Deling to the h i  Pani, or 
that of which he got fruit (i. p. 29) at  the Brahmakund. 

Mlchella oblonga, Wall. Hook. f .  & Thoms. in Hook. f., F1. Brit. Ind. 
i. 43. A tall tree in distribution Assameae, f i r~ t  got by a collector for Wellich 
to the south of the Khasia Hills, later found to extend into the hills, into the 
upper Asearn plains, and into the Xssam Himalaye : in the Plaine, found 
(Zone 2) about Pilung (.38128) very plent,ifully in the forest north of the 
camp, but it disappears again upon the submontane gravels toward the Abor 
Hille. 

Mlthclio punduana, Hook. f .  & Thoms. Hook f .  F1. Brit. Ind. i. 43. A 
tall tree in distribution Assemese : in the Ahor Hills a t  any rate from 3,500 
to 5,OGO it. or 1,067 to 1,624 m., being exceedingly abundant (in Zone 3) 



BOTANY OF T H E  ABOR EXPEDITION 23 1 

upon the south face of Bapu (36532, 36565, 36919), making a great part of 
the forest ; and (in Zone 4) it is common also towards Rotung. The Abors 
call it Shitorsh. 

Hadsura roxburghiana, Am. Hook. f., P1. Brit. Ind. i. 45. A woody 
climber in distribution Assamo-burmese, or if K. wqhtiana be reduced to  
it, Indo-burmese ; but on the whole K. wightiana seems reasonably separable. 
In the plains, Griffith, three quarters of a century ago, got this species (in Zone 
1 )  a t  Sadiya, and it is the " Uvaria heteroclitaJJ of his Notulae iv. p. 711. 
It was found on the Abor Expedition a t  Kobo (35973) with its yellow down- 
wardly directed flowers open in the month of December, and in the Hills (in 
Zone 3) just as far as Janakmukh. 

Anonaceae. 

Desmos chincnsis, Lour. Unona discolor, Vahl. ; Hook. f. & Thoms. 
in Hook. f .  F1. Brit. Ind. i. 59. A woody half-climber, in distribution Indo- 
malaysian, but rather irregularly so, as it is found in the Konken and in 
Kanara only of western India. It seems to  be not uncommon in China. I n  
the Hills (Zone 4) collected a t  Rotung a t  1,300 ft. or 396 m. in fruit (36084). 

Dasymaschalon longiflorum, Finet & Gagnep. Unona ZongiJEora, Roxb. ; 
Hook. f. & Thoms. in Hook f .  F1. Brit. Ind. i. 61. A small slender 
tree or tall shrub, in distribution Assamo-malaysian. I n  the hills, sterile 
materiel indentified as this, was got (in Zone 4) above Rotung a t  3,900 ft. or 
1,189 m. (38193). 

Popowia Hookcri, King in Journ. As. Soc. Bengel, lxi., 1892, p. 97 ; 
Pol~althea argentea, Hook. f. & Thoms.; Hook. f., P1. Brit. Ind. i. 67. 
A shrub in distribution Assamese ; in the plains common, in the forest (Zone 2) 
from Pssighat t o  the Hills and in the Hills (37129) (Zone 3) from Janakmukh 
to (Zone 4 )  the Iger valley, and beyond, over Babuk (37662). It occurred 
up to 3,800 ft. or 1,158 m. over Babuk, and up t o  4,500 ft.  or 1,372 m. over 
Renging camp (36342) being very common. I n  the forests of Vatica 
Shingkeng it is She coiw:lonest shrub of the undergrowth except Shingkeng 
seedlings ; it ie \ c > q r  C O I ~ I ~ O I I  also in the oak forests. I t s  livid pink fruits 
were observed in the month of January. 

Oxymitra fornicata, Hook. f .  & Thoms. in Hook. f., F1. Brit. Ind. i. p. 71. 
A woody clinlber, in distribut.ioa Assemo-burmese, found (in Zone 4) a t  Puak 
at 900 ft. or 274 m. (3G025). 
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WMorunp blcolor, Hook. f. & Thoms. Hook f., F1. Brit. Ind, i. 80. A 
woody egrawler in distribution Assamo-burmese. It has been known for some 
time as a plant of the plains a t  the head of the Brahmaputra valley : and aha 
there is en old sheet in the Calcutta herbarium without collector's name ticket- 
ed " Abor hills." In the Hills, found as a bush (in Zone 4) at. Rotung (37386, 
36139) a t  1,300 ft. or 396 m., and a t  Kebeng (37797) a t  2,000 ft. or 610 m., 
bearing new hanging foltage in the month of January. 

Meloderum polyanthum, Hook. f.  & Thoms. Hook. f., F1, Brit. Ind, i. 81. 
A large woody climber or sprawler in distribution Asamo-burmese. It occurs 
in the plains a t  the top of the Brahmaputra valley, in the Hills (in Zone 3) 
a t  Balek (36889) at  1,800 ft. or 549 m., and (Zone 4) at  Rotung (37628) at  
1,300 ft. or 396 m., and upon the east side of the Dihang near the Lihng 
stream (37747) a t  1,500 ft. or 457 m. 

Miliusa roxburghiana, Hook. f. & Thoms. Hook. f., F1. Brit. Ind. i. 87. 
A small tree in distribution Assamo-burmese ; in the Plains plentiful as a shrub 
in the forests (Zone 1 )  at Kobo (37074), (Zone 2) Lolcpur, Pilung (38203), 
Pasighat (36762), in the Hills (Zone 3) a t  Janakmukh (36857), and acrose 
the Dihang between Janakrnukh and Aieng (37233) ; and further into the 
Hills it was common about Renging camp (36650, 36686, 37314), and above 
the camp up to 3,800 ft. or 1,158 m., where the forest commences to change in 
character. 

D. wnllichiann is to be considered but a form of thie epeuiee. 
I t  was observed upon the south face of Bapu a t  3,500 ft. or 1,067 rn. 

Miliusa ? A shrub about 2 m. high, found in shade, in foliage very like 
fig. rmhilrghinna, with fruit hanging under the branches, (in Zone 3) near 
J a n a b u k h  (37124), and (in Zone 4) on the spur above Upper Renging camp 
a t  3,200 ft. or 975 m. (36267). I t  was in fruit in January. 

~ l i a s a  dollebmthere, C'raib in Kew Bull. 1920, p. 108. A small endemic 
tree, found in the Hills (Zone 3) at  Renging camp (36606) and (Zone 4) at 
Rutong (37893) at 1,300 ft. or 396 m. and again near the Dihang at Puck 
(37674) at  900 ft. or 274 m. 

Aspiloearya avil~ra, Hook. f. & Thoms. Hook. f., Fl. Brit. Ind, i, p. 96. 
A woody climber in didribution Assamo-burrnew, and j u ~ t  entering 8011th- 
western Chins ; in the Hills (Zone 3) it was collected as a rather smell climber 
at  Be11.k (36881), and (Zone 4) in the Lalik valley (38168). It has dull yellow 
dow~lwnrdly directed flowers. 
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Aspidocarga sp. A climber with very bright green leaves, and a stern 
2.5 cm. in diameter, collected (in Zone 4) north of the Side river a t  1,300 ft, 
or 396 m. (36078) : it had been collected earlier once in the Assam Himalaya 
(Lister 249 from the Daphla Hills) and is undescribed. The leaves are 4roaclly 
ovate, 12 cm. long by 8 cm. broad, glabrous, and shortly acurninate. Male 
flowers were produced in January. 

Tiaospora Mastersii, Diels in Engl., Pflanzenwelt, iv. 94, 1910, p. 140. A 
woody climber in distribution Assamese, but extending to Sandoway in Arakan. 
Diels ten years ago describing it, cited, as one of the specimens seen, " Griffith 
in August, 1846," st which date Griffith was dead. Diels n~eant  to cite August 
1836, and the locality should be Sadiya (in. Zone 1 )  ; and the plant is the 
ra Menisperm " of Griffith's Notulae, iv. p. 315. 

Tiuospora cordifolin, Miers. Hook. f. & Thoms. in Hook. f., F1. Brit. Ind. 
i. 97. A rather slender woody climber in distribution Indo-burmese ; in the 
plains (Zone I )  at Kobo (36783) and in the Hills (Zone 4) observed upon the 
clearings of Ro twg  village. 

Tinomiscil~m petiolaro, Miers : Hook. f. & Thoms. in Hook f., F1. Brit. Hnd. 
i. p. 97. A woody climber in distribution Assanlo-malaysian : in the 
plains (Zone 1 )  in forest a t  Kobo (37024), bearing fruit. The flat seed is 
embedded in a glutinous pulp, and without donbt is bird-distributed, for. 
which purpose it is produccd in the light-diff usion space of the fo~est  far; below 
the foliage. 

Diplscltsia gleuccscens, Diels in Engl., Pflsnzenwelt, iv. 94, 1910, 225. 
A cauliflorous woody climber in distribution South Tndimn except for this. 
appearance in Assam in the Hills (Zone 3), it  was col1ecl;ed upon the south 
face of Bapu above Ralek (36953) at  2,000 ft. or 610 m. in flower and with 
young foliage in the month of March. The young foliage is pnrylish. 

Perica~npyllls glnuct~s (Lam.) Merr. P. incnni~s, Miers ; Hook. f. F$. 
Brit. Ind. i. 102. A woody climber in distribution Assamo-malaysiau, 
and very characteristic of Malaya proper : in the plaills (Zotle 3 )  a t  Kobo. 
(38773). 

Perlcampyl~~s adrnces, Miers in Ann. Nnt. Rist., 3rd scr. xiv, 1864, 371 : 
Dicls in Engl., Pflanzonwelt iv. 94, 1910, p. 2% Dkla deterwines as this 
species a plant found by bininie  ple~tiEully (ia Zone I )  near Sadiya. 

FltcpLania hcruandilola, Walp. Hook. f. & Thoms. in Hook. f., F1. bit .  
Ind. i. 1W. A mpre or lass hurbaomus climber, in distribution thrqugh the 
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moister Old World tropics, including south-west China, in the plains in forest 
(in Z a e  I )  common from Kobo (37007) and Pobomukh, (in Zone 2) by Pilung 
and Lokpur t o  Pasighat and in the Hills (Zone 3) st Janakmukh. It produces 
new foliage a t  the  end of the  rains. 

Stephania elegans, Hook. f. & Thoms. in Hook. f. F1. Brit. Ind. i. 103 : 
Diels in Engl., Pflanzenwelt, iv. 94, 1910, 273. A woody climber in distri- 
bution Himalayo-assamese ; in the plains (Zone 1)  got by Griffith a t  Sadiya 
in the year 1836. 

Stephania glabra, Miers. Diels in Engl., Pflanzenwelt, iv. 94, 1910, p. 272. 
S. rotunda, Hook. f. & Thoms. in Hook. f., F1. Brit. Ind., i .  p. 103, in part. 
A subherbaceous climber in distribution Indo-burrnese, extending to north 
Siam : in the Plains, commonly (Zones 1 and 2) between Kobo and the foot of 
the Hills ; in the Hills, (Zone 3) between Janakmukh and Aieng (37222), and 
again upon the south face of Bapu. It is an exceptional plant in the Abor 
forests in that the  rain is thrown off the leaves instead of spread over their 
surface. 

Cissampelos Pareirae, Linn. Hook. f .  & Thoms. in Hook f.,  F1. Brit. Ind. 
i. 103. A fair sized climber in distribution .pan-tropic : in the Plains, recorded 
by Griffith (for Zone 1)  as a plant of Sadiye, under the name of cissampelos 
convolzvuluceus. (Notulm, iv. 312). I n  (Zone 3), a Cissampelos was observed 
over Rami Sambang toward the Serpo. and (in Zone 4) a t  Rotung and at 
Yambung camp which appeared t o  be this species. 

Ciammpeloe sp. A rather Iarge climber with rough stema, leathery leaves 
glaucous below and also thinly pubescent, peltately subcordate, up to 9 om. 
long by 8 cm. broad, flowers produced in January on the lower part of the stema, 
and fruits approaching ripeness in March. It appears t o  be endemic. I t  waa 
obtained (in Z a e  3) between Janakrnukh and Aieng (36460) and a t  Balek 
(36877), and (in Zone 4) between the Dihang river and Kebang st 900 to 1,500 
ft. or 274 t o  457 m. (37793), always in forest. 

Cyclea bicristata, Diels in Engl., Pflanzenwelt, iv. 94, 1910, 317 ; 
Lqhophyll~mm hi~rislatum, Griff. ; Hook. f .  & Thorns. in Hook. 1. Fl. 
Brit. Ind. i. 106. A woody climber in distribution Assamese, in the Hille 
found (in Zone 3) at  Balek (36877). 

Pycnarrhena plenillora, Wall. P. pknflora, Miers ; Hook. f .  & Thome. 
in Hook. f., Fl. Brit. Ind. i. p. 106. A climber 2.36 m. high in distribution 
Assemechinese ; (Zmes 1 and 2) common from Kobo to the foot of the 
hills in foreet, with green flowers between Lokpur and Pasighat a t  the end of 
Pebruery (38132), end a t  Peeighet with flowers in March (36763). 
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Berberidaceae. 

Stauntonia brunoniana, Wall. Parvatia brunoniana, Decne. Hook. f. 
&Thorns. in Hook. f., F1. Brit. Ind. i. p. 108. S. elliptica, Hemsl. in Hook. 
Ic. Plant. 1907, t .  2844, A woody climber, in distribution Assamo-bumese, 
being an outlying member of a genus best developed in China. It descends 
into Upper Assam and was found in high forest (in Zone 1) a t  Sadiya (35773) 
and at Kobo, producing its straw-coloured flowers in the shade in the month 
of November. 

Ny mphaeaceae. 

Nymphaea stellata, Willd. Hook. f .  & Thoms. in Hook. f , ,  F1. Brit. Ind. 
i. p. 114. A water-lily distributed through the Tropics of the Old World, and 
common in most parts of India : in the Plains (Zone 1) it occurs in ditches 
about Sadiya. 

Papaveraceae. 

Papaver somniferum, l inn. Hook. f. & Thoms. in Hook. f., F1. Brit. Ind. 
i. 117. The Opium Poppy, a plant which can be grown very widely through 
the Tropics as a cold weather crop, and far into the Temperate zone, when 
grown in the Temperate zone deficient in narcotic properties. In  the Plains, 
under British,rule its cultivation is restricted, and it is no longer grown as it 
was in 1836, (in Zonel) about Sadiye (vide Gri5th in Journ. Agri.-Horl. 
Soc. India, v. 1838, p. 119). But the Abors grow it under the name of 
Kani, e white flowered race or races. It was seen (in Zone 2) on the clearingr 
of Balek village which atretch over the plain towards Lokpur (36449, 36997) 
end (in Zone 4 )  in the Hills about Rotung and near the mouth of the Sireng 
river. Doubtless it would have been seen elsewhere bad the season been 
right, and peace existing. 

Dicentrr scandens, Walp. Hook. f. & Thoms. in Hook. f., F1. Brjt, 
Ind. i. p. 121, including D. tholictri/olia, Hook. f .  & Thoms. A small hcr- 
haceous climber in tlist,ribution Himalayo-aesamese, requiring full sun for its 
growth, in the Hills found only (in Zone 3) upon some dry ridges on the south 
face of Hspu (3653G) at 4,600 ft. or 1,402 m. and (Zone 4) over Rotung at about 
the samc height. I ts season of growth had but shortly commenced when the 
time came for the Expedition to move out of the Hilla. 
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Nasturtium indicum, DC. Hook. f. & T. Anders. in Hook. f .  F1. Brit. 
Ind. i. p. 134. A cold weather annual, in distribution Indo-mahysian, 
and extending through China to  Japan, in the Phins (ia Zone 1) by the bank of 
the Bmhmaputra %t ,Saikhawa (32634). 

Cardamhe hi&, Linn. var. srivdim, (Link3 ; Ha&. f. & T. Andere. 
in Hook. f., F1. Brit. Ind. i. p. 138. A weed distributed throughout the Tem- 
perate Zones of the World, and extending in many places as a cold weather 
annual into the Tropics. In  was (in Zone3) at Renging (36604), and it was 
common (in Zone 4) on the clearings of Ponging and Rotung villages, on the 
banks of the Sidi stream, and ypon both banks of tbe Dihang at Yarnbung 
(37728). It flowers in January in moister spots, but upon sand at the river 
margin had seed all but ripe in that month. 

Brassica rngosa, Prain in Bulletin No. 4 of Dept. Land-Records and Agric., 
Bengsl, 1898, p. 11. A cold weather crop of the Himalaya and of Chine. It 
is thought that small plants obtained (Zone 4) on clearings at  Rotung at about 
1,000 ft. or 305 m. (37543) represent this vegetable. 

Brwsica jaucea, Hook. f .  & Thorns. Hook. f .  & T. Anders. in Hook. f . ,  

F1. Brit. Ind. i. p. 157. Prain. in Bulletin no. 4 of Dept. Land-Records and 
Agnc., Bengal, 1898, p. 16. The Indian &duste,rd, a crop widely grown betweep 
Egypt and Chine, common in In&, found (in Zone 4) at 1400 ft. or 427 
near Rotung (36135). 

Brasaica Napns, Linn. var. diehdama, P d n  in Bulletin no. 4 of the D'Tt. 
Land-Records and Agric., Bengal, 1898, p. 36. The Indian Rape a v ~ i e t y  
of the widely cultivated epecies which gives the European Summer We, 
Winter Rape, Sweet Navet, e t n . ,  apparently a somewhat important add- 
weather crop-plant anlong t.hc rlhnrs ; Fo~ulcl (;,& Zolbes 3 and 4)  upon the m- 
sown clearings at  X,xnilr~idarnb;cng (36421), Rotung and P011ging. 

Sisymbrlum ? A Crucifer fou~lcl in rt v.ery young state in the swamp 
Ripehing Sieng at 5,500 ft. or 1,676 m. (36083 bis). 

CQPU* n)oltiflnm, Hook. f .  & Thomn. in Hook. f., Fl. Brit. lnd. i. p. IT$- 
A larpa.shrub in distribution Assamo-burrnem, but only just in B u m  : in 
the Hills (Zone 4) it w-as found a t  h t u n g  (38062) with ripe fruit in Jmuar).. 
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Capparis tenera, Dalz. Hook. f .  & Thoms. in Hook. f., F1. Brit. Ind. 
i. p. 179. A sprawling shrub, in distribution Indo-burmese, rather variable, 
and possibly better divided into subspecies. It was collected only (in Zone 2) 
at Pasighat (38135), with flowers in the end of February. If G. tenera be 
sub-divided, this is C. Brartdisii, Kurz. 

Roydsia suaveolens, Roxb. Griffith, Notulae, iv. p. 578 ; Hook. f. & Thoms. 
In Hook. f., F1. Brit. Ind. i. p. 180. A large woody climber in distribution 
.Asmrnese : in the Plains (Zone 1) found by Griffith a t  Sadiya. 

Viola Patrinii, DC.: Hook. f .  Bt Thorns. in Hook. f . ,  F1. Brit. Ind .  i. p. 183. 
A small violet distributed, in subspecies across Asia froin mid-Russia to Japan 
and extending southwards through the mountains of the Tropics to  Ceylon, 
Sumatra, Java and Tinlor. Griffith recorded it in the Plains (Zone 1) as a Sa diya 
plant (Trans. Agri-Hort. Soc. India, v., 1838, p. 121) and so also C a r n i e  
(Records Bot. Survey India, i. p. 71). It is the commonest of the violets 
in the Hills, occupying clearings along with V. diff/~scc, and is not, absent from 
sandy corners along the river banks where it associatcs wit,ll 1'. gln~ccc.?cens, 
but it is not in rocky places with that spccics on thesc bauks, 110s ou rocky 
dry ridges with V .  distalzs high up on the hills. Son~t inies  for a whilc 
it is the commonest of all weeds upon s clearing, but its labuildxilce decreases 
with the ageing of t;he clearing. I t  was not observed upon the clearings sf 
Balek village which are on the gravels u d c r  the hills, nor anlong the houses of 
Balek village ; but it was very plentiful ( i n  Zojle 3) on the Ra~nmidanlbang 
clearing especially in its upper parts (36403) and was plentiiul a t  Renging 
camp which stood a t  a slightly greater altitude (36613,366'33, 311323) : agein 
(in Zone 4) upon the clearings of Ponging, Rotung and Babuk it was very 
plentiful, and on clearings over the Libang stream a t  1,800 ft. or 549 m. It 
withstands submerging on the Dihang banks (Zones 3 and 4) as a t  Janekmukh 
(37144), under Rotung, and at Yambung (36022). It flowers freely ~JI 

January and February. 
I t  is believed also that a frl~iting specilneil froin tlie s ~ m ~ m i t  of tho clearing8 

of Panji village a t  3,800 ft. or 458 m. (37774) is V. Pfl1ri)tii. 
Becker (in Engl. Rot. Jahrb. LIV, 1917, Eeibl. 1%) declares that the Indiau 

V. Patrinii should be aalled V. betonicifolin, Srn., keeping the naine 
" V .  Patrinii, IIC." for the plant of Siberia and Japan. The diat,ribntion 
V .  betonicifolia is Afghanistan to  Ceylon, Chine and Eastern M::laysie. 
Tho view eppears reameble. The Russian plant is to  him V. nzac?oat?rus, 
Bunge. 

a 2 
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Viola inennspic~~a, B1. Recker in Engl. Bot. Jahrb. LIV, 1917, Beibl, 
no. 120. p. 171. Mr. (:an~mie's no. 243 from Sadiya is so determined. This 
little violet extends from the Sikkim Himalaya through southern China and 
the westen) part of the Malay region. 

Viola distnns, Wall. Hook. f .  & Thorns. in Hook. f., F1. Brit. Ind. i. p. 183. 
A herb in distribution Indo-asuamese. It was found in the Abor Hills (Zone 
3) upon a rocky ridge on the south face of Bapu (36537) at 4,000 ft. or 1,219 
m., a t  4,800 ft. or 1,463 m., and a t  5700 ft. or 1,737 m., in the variety 
" fimbriata," Hook. f., flowering abundantly in March. 

Viola glaueesccns, Oudem. in Miq. Ann. Mus. Bot. Lugd. Bat. iii, p. 74. 
A herb, in distribution Himalayo-malaysian, occurring (in Zone I ) ,  on the 
plains at  Sadiya (Griffith, Notulae iv. p. 575), in Zones 3 and 4 of the 
Hills along the Dihang banks, a t  upper flood limit a t  Janakmukh (36400) 
under Rotung (37372), a t  Kekar Monying (36042) and a t  Yambung (36028). 
In  January both capsules and its lilac or white flowers could be found. The 
narrow keel is directed forwards horizontally. 

Vlola diffusa, Ging. Hook. f. & Thoms. in Hook. f., F1. Brit. Ind. i. p. 63. 
A little violet in distribution Asmmo-chinese, in Burma only in the extreme 
north, extending to  central Nepal. In the Abor Hills it is one of the first 
intruders upon clearings, and is perhaps a t  its commonest on them while the 
stubble of the grain crop is still there, and when Ageratum is abundant 
somewhat shading it. In (Zone 3), it was found a t  Renging camp (36698) : and 
it descended to 900 ft.  under Balek on the edge of the plain ; ( in  Zone 4) in many 
places on clearings. It was found upon the bank of the river Dihang by 
Yambung camp at 900 ft. or 274 m., but it is rare in such places. Besides 
occurring on the Dihang bank a t  900 ft. it was nearly as low a t  Ponging, Rotung 
(37551) and Babuk. I t  was collected a t  3,800 ft. or 1,158 m., on the clearing 
of Pangi village (37773, 37774) ; and this is about as high as clearings occur, 
so that its absence higher is to be ascribed to  want of opportunity. Flowers 
were hard to  find during the months of the Expedition, but were not absent. 
Seeds were gent to Calcutta, and grown there during the cold weather up to 
flowering, when all the flowers produced were cleistogamic. 

Bennettia lo~igipes, Oliv. in Hook. Ic. Plant. xvi. 1887, t. 1596. A ~rnsll 
tree i n distribution Aseamese, obbained formerly in Sylhet, and now (in Z0n.e 2) 
at Parighat under the Abor Hills (36753, 37446) and in the Hills (Zone 4 )  
a t  Ymbllng (37715) and by a stream north of Pangi village at 1 , T i  ft. or 457 
m. (37770). 
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Gynocnrdia odorata, Hook. f .  & Thoms. in Hook. f . ,  F1. Brit. Ind. i. p. 195. 
Chaulmoo,qrn odorata Roxb. A fairly large evergreen tree, furnishing a 
very small part of the Chaulmugra seeds of the Indian bazaars, in distribution 
Assamo-burmese. It occurs on the plains of Upper Assam and was de- 
scribed froin Sadiya (Zone 1)  by Griffith ( N o t ~ ~ l c ~ ,  iv. p. 611). It occurs 
at Kobo (33917), as a tree of moderate size a t  places where old cultivation or 
erosion has brolren the depth of the forest. On Bapu over Balek (Zone 3) i t  
was found a t  2,300 ft.  or 701 m. and over Renging camp a t  2,700 ft. or 823 m., 
and then again (Zone 4) over Rotung a t  3,600 ft. or 1,097 m. It was found 
also in the Lalik valley, on the " razor-edge " between the Lalik and the Igar, 
and by the mouth of the Sireng stream. The fruits hung ripe on the old wood 
and up the trunks t o  ten feet from the ground in the month of November ; 
by March the seeds had been released. 

Polygalaceae. 

Xantl~ophpll~~m Burkilli, Drummond & Dunn in Kew Bull. 1920, p. 245. 
An endemic tree, the most outlying species of its genus geographically, found 
in the Plains, ( in ZoneZ), a t  Pasighat (36767, 36864) and (in Zone 3) a t  Janak- 
mul;h. Early in March the lilac-flushed pendent young leaves made it con- 
vicuous. It flowered at the same time. 

Drael~yster~~ma colycinnm, Don. Bdgew. & Hook. f .  in Hook. f., Fl. Brit. 
Ind. i. p. 235. A herbaceous sprawler in distribution Himalayo-burmese 
wltll its western ]inlit in Jaunsar. I n  the plains under the Abor Hills it is 
not llnronlnlon ( I , ,  Zojae I )  as a t  Kobo (35944) where cultivation has occurred 
formerly. I11 the Hills, common (in Zones 3 and4)  up the course of the Dihang 
to Yambung and the Libang stream. It was found once as high as 2,700 f t .  
or 823 m. this between Rotung and Kalek : otherwise its limit seenls t o  be 
about 1,400 ft. or 427 m. as a t  Balek (36448) and Rotung (37353). It grow8 
vigorously late in the rains and comes into flower in December, maintaining 
the flowering until March. The flowers are directed downwards. The ~ib91s 
call it Kushreng. 

Drm~nnria rordrttn, Willd. Edgew & Hook. f .  in Hook. f., F1. Brit. Ind. 
1). 244. A small herb, in dist.ribution pant,ropio hut in the hills for the most 

PMt, at a slight elevation. In  India its lilrlits are obviously determined by its 
c:.adderahle demancl for moisture, and the nrt.;ls which it occupies are conse- 
quently brolicll. Thc conditions a t   en& of tbe-- 
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valley evidently slut it well, and (in Zonel) in the Plains i t  is not uncommon. 
Griffit-h got it a t  Sadiya (Trans. Agri.-Hort. Soc. India, v. 1838, p. 123), where 
also, I have seen it. It was newly in flower a t  Kobo on March ll th,  1912. 
In the Hills as a weed on clearings and still more so in little openings in the 
forest it is common as for instance (in. Zone 3) through the big village of Balek, 
on its clearings, on the clearings near Renging camp, (Zone 4) at Rotung, 
Ponging, Kalek, Babuk, Kebang, Yambung and Pangi. I ts  greatest height 
was 3,000 ft. or 914 m. over Renging cemp. 

Portulaca olerncea, Linn. Dyer in Hook. f., F1. Brit. Ind. i. p. 246. A 
ma l l  herb occurring as a weed in all warm climates ; in the Plains, (Zone 1) 
found on the bank of the Brahrnaputra a t  Pobamukh (38230), flowering in 
March, at  levels which are covered by flood-waters in the Rains. 

Hyperieom ncprulcnse, Choisy. Dyer in Hook. f., F1. Brit. Ind. i. p. 256. 
A small prostrate herb in distribution Indo-burmese. In the Hills (in 
Zone 4) i t  is not unco~nmon in the marsh of Ripshing Sieng at 6,500 ft. or 
1,676 m. (36986), and was flowerless when found in March. 

Hypcrieum japonicum, Thunb. Dyer in Hook. f., F1. Brit. Ind. i. p. 256. 
A small annual of moist places, in distribution Indo-sustralian, and extending 
to  dnpan : in the I'ln,ins, it was found abundantly (in Zone 1)  at Sediya 
flow wing in Aug~~s t  (X2646). 

Careinir pdnnct~lst.a, Roxb. T. Anderson in Hook. f., F1. Brit. Ind. i. Pa 
264. A tree of moderate size, in clistribution Assamese, and cultiveted for 
its fruit. Besidea speoimens from Aesam and Upper Burme, there exists one, 
t,ho~ight to have been collecte~l from a wild tree which come from Merguie 
In Aborland it was found (in Zone 4) near the Dihang close to Yambung 
camp, sterile. 

Careinla merclla, Denrous~. T. Andere. in Hook. f., F1. Brit. Ind. i. p. 2e4. 
A small tree, in dist.rihnt,ion T~llrlo-rnaln,vsinr~ : found (in Zone 2) et Pesigbts 
and (in Zone 3) at ~mmidarnbang (37498). 
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Gercinia st,ipulata. T. Anders. in Hook. f., F1. Brit. Ind. i. p. 267. A 
medium-sized or rather large tree in distribution Assamese, confined t o  the  
lower Eastern Himalaya unless it be that  it occurs also in the North Cachar 
Hills. In  Sikkim it ascends t o  7,500 ft.  or 2,286 m. It is a common tree in 
the Abor Hills, and very noticeable in season by the red colour of the pair of 
new leaves terminating the branches. I n  the Hifls, it was fsllnd (in Zone 3) 
from 3,500 ft. or 1,067 m. to  4,800 ft.  or 1,463 nl. upon the south face of Bapu 
abundantly and in the neighbourhood of Renging camp from 1,300 ft. or 396 m. 
to 5,500 It. or 1,676 m. It was particularly abundant (in Zone 4) near the 
Dihang river a t  Yambung and below upon both banks towards Sissin village 
and to the mouth of the Side river (36124), about Rotlmg village (38198), and 
in the Oak forest upon the waterparting betmcen the Serpo and the Igar (36183, 
36209). On Bapu the diameter of the stem a t  breast-height rarely exceeded 
8 inches. Fruits were found in January, along with the much protracted 
production of new foliage. 

Calopllyllum polymthnm, Wall. T. Anders. in Hook. f., F1. Brit. Ind. 
i. p. 274. A big evergreen tree, yielding a good timber, in disbribution Assamo- 
burmese, extending to  Tenasserim. It was collected, in leaf only, in the Abor 
Hills (Zone 3) close to Renging camp a t  2,000 ft. or 610 m. (36839) and (Zone 4)  
above Rotung a t  4,500 ft. or 1,372 m. (38199). The material being sterile, there 
is some small doubt in the accuracy of the determination. 

Mesr~r ferrea, Linn. T. Auders. in Hook. f., F1. Brit. Ind. i. p. 277. A 
tree of medium size, but considerable value, and reserved in the plains of Assam, 
- the source of not a little revenue. In  distribution i t  is Indo-malaysian ; but 
does not overpass Singapore. It ascends the eastern Himalaya t o  6,000 ft. or 
1,829 m. It is plentiful in the Plains in forest under the Abor Hills (in Zone 2) 
upon the pleistocelle gravels, i.e., in the Ternlinalia formi rrom Lokpur t o  
the northward ; in the Hills it is a t  Janakmnkh (36504) (in &ne 3). It is pre- 
sent in mixed forest to the north of Janakillulrh and also in forest of Vatica 
Shingkeng northwards to the Serpo valley and towards Aieng. These forevte 
in March were much beautified by its new red foliage. The Abors call it Iuji 
8tld Nang-er, which latter name a p y b r s  t o  be meant for the Assamese 
name Nahor. 

Adinmdra, q. A small bush, either a new species of Adinandm or a 
P y w n n ~ i n ,  ( in Zone 4) found below upper flood limit on the aide of the 
1,ihang under Ponging village (36143) at 800 ft .  or 183 m.; in fruit, with new 
foliage and flower bud8 just appearing in January. 
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Eurya symplocina, (Blume?). Dyer in Hook. f., F1. Brit. Ind. i. p. 284. 
A slender shrub, in distribution Eastern Himalayan, extending from Central 
Nepal to  the Mishmi Hills, and doubtfully in Java. In  (Zone 3), it was 
found upon the summit of Bapu a t  6,266 ft. or 1,910 m. (36944). 

Eurya acumlnata, DC. Dyer in Hook. f., F1. Brit. Ind. i. p. 285, var. 
Eoprlsta,, Korthals. A shrub or small tree in distribution Indo-malaysian, 
montane and commonest in the cloud-belt zone of the Himalaya or other 
mountains. In the Abor Hills it owes its position very often to man, occur- 
ring in clearings and in places where the forest has suffered some interference 
or is naturally interrupted between 1,500 ft.  and 4,000 ft. or 457 and 1,219 m. 
It occurs (in Zone 3) about the big Balek village, where it is called Ab-bu 
and (in Zone 4) on the clearings of Ponging (36165), Rotung, Kebang (37796) 
and Pangi (37787). Locally about Kebang a t  2,000 to 2,100 ft. or 610 to 
640 m. it was very common : in such places it associates with Saccliarum. 
The branches of well grown shrubs droop slightly. 

Eurya phyllanthoides, Blume. E. japonica, Thunb., var. pia?yZZanthoides, 
Dyer in Hook. f., F1. Brit. Ind. i. p. 284. A small bush in distribution Asaamo- 
malaysian, found with dull purple berries (in Zone 3) at 5,100 ft. or 1,554 m. 
upon the waterparting between the Serpo and Lalik streams on a " razor- 
edge " ridge (36348, 36356) in January. 

Actinidia callosa, Eindl. Dyer in Hook. f., F1. Brit. Ind. i. p. 286. A 
brge climber with an edible fruit, in distribution Hinlalayo-malaysian, and 
extending to Japan. I t  is a species which can reasonably be brolten up into 
elsib-species. I t  occurs in the plain at  the upper end of Assam, and in the 
Abor Hills (Zone 4) was found climbing over small trees at 3,600 ft. or 1,097 
rn. above the head of the Igar stream (36176). The fruit hangs under the 
branches. 

Panrauir nepaalensis, DC!. Dyer in Hook. f., F1. Brit. Ind. i. p. 286. A 
 mall tree or large shrub with an edible fruit, in distxihution I-Iimalayo-burmese. 
It occurs in the Abor IIills (in Zone 3 )  along the hanlts of the rivet Dihang, 
below Janakmnkh (37487), at the mouths of the Sipi and Janak streams (37284) : 
(in Zone 4) on the edges of openings in the forest or on old clearings, a.g., at 
Ponging and Bebuk as well as by the Sili stream and from under Sissin to 
Yambung. 

Bauraoja Roxburghii, Wall. Dyer in Hook. f . ,  F1. Brit. lnd. i. p. 287- 
A mdium-shed evergreen tree with an edible fruit,, in distribution Assamo- 
bum=. In the upper Brahmaputra valley it descends to the pbina. It 
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was found within the Abor Hills (Zone 4) between Rotung and Kalek a t  3,300 ft. 
or 1,006 m. (37576) and further east above Upper Rotung camp a t  2,500 ft. or  
762 m. and a t  4,700 ft.  or 1,433 m. The flowers are produced nostly below the  
leaves and are open a t  the end of December. 

Saura~ria pandurna, Wall. Dyer in Hook. f., F1. Brit. Ind. i. p. 287. A 
small tree, in distribution Assamo-burmese. At the top of the Brahmaputra 
valley it descends t o  the plain. I n  t h e  Abor Hills it is very characteristic of 
the clearings a t  a certain stage of their return t o  forest : it even makes a vege- 
tative formation-the Saurauja jungle-which was observed t o  cover a part  
of the Signal Hill over Yambung camp, and was seen in smaller patches else- 
where. It was impossible, ~unfortunately, a t  the time of the Expedition t o  
follow the Salrra7rja jungle back t o  its origin, bhat is t o  say t o  find out 
why one clearing would pass into i t  while another passed into a formation 
in which Macaranga or some other plant ruled. Wherever Saurauja 
punduana was found, Ficus Cunia was with it. Both were together 
( in  Zone 3) along the Dihang banks, a t  Janakinukh (37159). It was found 
in the Balek village, and in the clearings of that village towards Janakmukh, 
over Rammidambang, over and below the Renging camp very plentifully 
(36713), Ir; (Zonc 4 ) this species and Ficus Cunicl were together a t  the mouth 
of the Yamne river, under Rotung, a t  Keltar Monying, Puak and Yambung. 
It occurs round about Rotung and from it  almost all the way t o  the ridge 
over the Igar stream a t  3,600 ft. or 1,097 m. (36179), near Puak a t  1,000 ft. or 
306 m. (36032) very conimonly, over Yambung towards Kebang a t  2,100 ft .  or 
640 m. and on " Signal Hill," and over Pangi village up to  3,800 ft. or 1,159 
m. It flowers in December. 

Scllirlla Naronhne, Reinw. ex Blume. S .  Wallichii, Choisy ; Dyer 
in Hook. f., F1. Brit. Ind. i .  p. 289. A rather tall tree, in distributioli Assamo- 
maleysian, furnishing a fairly hard timber, and reserved in Assani on account 
of it. It is a very characteristic tree of the area which it occupies. In  the 
Abor Hills i t  Reems somewhat restricted, and was observed only (in Zone 3) 
about Balek village from 1,650 ft. to  2,200 ft. or 603 to  671 m.; but there abun- 
dant. The Abors call i t  Itabak. 

Pgrenerie barringtoninefolia, Seem. Dyer in Hook. f., F1. Brit. Ind. i. 
p. 290. A scralnbling shrub, in di~tribllt~ion Asmmese. At the head of the 
Brah~llaprlt,ra valley it dcscends to the plain. In the Abor Hills it was found 
( i n  Zove  3) at  Baleli (36440) and a t  Renging camp (XG65,36743) and (ir~ Zone 4) 
over tlie Igar strea~u at 2,700 f t .  or 823 m. again by the Dihang river near 
Rotung a t  800 ft. or 244 m. (37503) near the mouth of the Sireng, near Kebang 
and a t  1.200 ft. or 366 nl. on the Libang stream. Its  greenish fruits were 
ripe in January. Thc Abors call it Gmnbang. 
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Camellia drnyifera, Lour. Dyer in Hook. f . ,  F1. Brit. Ind. i. p. 293. A 
large shrub or small tree, in distribution Assamo-burmese, with its known 
limits t o  the west ih Central Nepal, or t o  the east on Nattoung a t  the south- 
em end of the Shan plateau. It was found by Captain F. G. T. Otbkes 
( i n  Z o n e  3 )  upon the east side of the Dihang opposite Janakmukh, and he learned 
that the Abors who apparently have no true tea in their country, nor have had, 
use it for tea. True tea, from Cnmellin theitera, was in use by the people 
of Sad.iya in 1836 when Griflith was there, and was got from the southwards ; 
for, either they had worked out their nearer supplies, or the range of the tea 
plant had not estended to  Sadiya. 

Camellia Intescens, Dyer in Hook. f., F1. Brit. Ind. i. p. 293. A small 
tree, in distribution Assamo-burmese but a t  the same time over 8 vefy reg- 
tricted range, i .e . ,  the Daffla, Abor and Mishrni Hills, and the extreme north 
of Burma. It was found (in Zone 3) upon the sumnlit of Bapu a t  6,266 ft. or 
1,010 m. (36945). 

Dipteroeurpus pilosns, Roxb. Dyer in Hook. f., F1. Brit. Ind. i. p. 296. 
A giant trea, yielding a commercial resin, and timber but of only moderate 
velue, reserved in upper Asuam, where it is called Hollong ; in distribution it 
ie irregularly Assamo-bnrmese, and almost Assama-malaysian. Isolated 
trees of it occur on the submontane gravels (in Zone 2) a t  Pilung and Lolrpur. 
One felled was measured and f o u d  to  be 140 ft. or 42.5 m. high, with a clean 
trunk 80 f t .  or 24 m. t o  the lowest branch. 

Vetits Shingkeng, Dunn in Kew Bull., 1920, p. 108. A tree of tnoderate 
eize, endemic. It makes a most characteristic vegetative formation upm 
pert of the pleistocene grovels a t  the foot of the Abor Hills, and on soils over 
Gondwane and Siwalik strata, and this chiefly upon hill-slopes which face 
north. It was first met wikh ( i n  Z o n e  2) north of Pasighat in two or three 
places up t o  Janakmukh (37453) ( ~ n  Z o n e  3 )  over amall areas ; then over 8 

large area between Janakmukh and the Rammidambang clearing as a plfle 
forest and again above the oleering (37311) ; northwards again it cbvered 
~ t o e p  slopea in the Serpo valley, and a11 about the Renging camp (36267) 
making frilly sixty per cent. of the trees on nome areas, but displaced on mnS' 
 lopes by Terrninnlia myriocarpn and others. Northwards over the Abor 

olcanio  rock^ it seemed t,o disappear. Blast of Janakmukh it extend3 st any 
rnte to Aieng, and westward at, any rate to IZalr,k. Above Helck on the lower 
slopes of Bapu it rules in places, ant1 the photograph reprndlrred on plate I v  
was taken there. I n  Zone 4 over the mouth of the Yarnne river end on the 
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edge of the Lalik valley there are sporadic trees. The Abors call the tree 
Shingkeng ; the prefix " shing " which occurs whole or abbreviated in so many 
of the vernac~dar names quoted here, means tree. 

There are two types of Shingkeng forest, one found on stony ground 
i11 which the undergrowth is scanty, and the light-diffcsion space in conse- 
quence extended from ten feet, almost to  the soil, the other that which is not 
upon stony ground where Shinglreng seedlings and shrubs are so numerous 
that there may be no light diffusion space a t  all. The shrubs and shade 
herbs folmd in the Shingkeng forest in such p l ~ c e s  include Polyalthia 
argenten, Guntteria pnllicla, Diospyroa Sp. (37246), Ardisia sp. (36892), Codona- 
cnnthtrs pnuc$ol.ns, Pebiosan thes violacerc, Polypodium honzioniiideum, and 
Acrostichl~m nppendiczrlnium, together with lesser quantities of Psychotria 
cnlocarpa, and P. de11tic1rhtn. I n  the plains Millettia pulchrn is intermixed. 

In this second type of Shingl;eng forest the T'atica trees have a great 
tendency to  fork or branch low down, as if the leader had failed ; and very 
often their trunks froin close to the base are covered with weak twigs. 

There is a parallel between these Shing1;eiig forests and the forests of Termi- 
nalia myriocarpa,, in that  the surface soil aypears little retentive of mois- 
ture, and the mortality of seedlings perhaps considerable. 

Shingkeng grows to  about 60 ft. or 18 m. in height, and st the base may have 
small stilt roots. 

No general flowcring tool; place during the Espe(lition, and it was with 
the great& difficulty that  oiie flowering trce was feud. 

Rids rl~o~aabifolin, Linn. Mast. in I-Iook. f., PI. Brit. Ind. i. p. 323. A 
half-woody weed, ~ a n t r o ~ i c  in distribution. It is co~i-uinon ( i r z  Zone 1 )  all 
about the p z i n g  lands a t  Sadiya, and was found in sonic quantity within 
the hills (iu Zone 4 )  upon the clearings of R o t u n ~  village (37348, 37356) 
between 1,000 and 1,600 ft. or 305 and 488 m. and on those of Ponging. 

llrena lobata, Linn. Mad. in IIooIe. f., Fl. Brit. Ind. i. p. 389. A half- 
woody weed, in distribution pantropic. About Sariiya (Zone  ?) i t  is an  ex- 
tremely common plant. 111 the Hills it WAR found 8b011t upper flood limits 
among the rocks of the nihang ban]< ( i n  Zone 1 )  under Ponging, at, the mouth 
of the sireng river, and a t  Ynnlb11ng. It ~ 8 . 4  found 81~3 11~30n the side8 of 
path8 alnolia the c1caring.s of Ponging villizge, nnrl at the top of the Ynml~~mg 
~ c ' T ~ c .  I t  flowers in t , h ~  H,aitis, and vnrirs t o  whitc. ~ r l t l  rosr-;\il~l; (:?JG[6) st 
Padiya : in 1)ecenlbcr nllct Jnnrlsry few flowcra arc I~fl. A I I C ~  a11 the pla~lts  are 
iu fruit. 
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Bibiseus fragrans, Roxb. Mast. in Hook. f., F1. Brit. Ind. i. p. 337, A 
spmwling shrub, in distribution Assamese, ascending the  Sikkim Himalap 
from 1,000 t o  4,500 ft. or 305 t o  1,372 rn., but in Upper Assam down on the 
plains. It was found (Zone 1)  a t  Kobo upon t h e  edges of openings in the 
forest (35947,37097), and (Zone 3) a t  Janakmukh, attaining a height of 18 ft. 
or 4.5 m. The flowers open during the night and are pleasantly scented in the 
early morning, but not later : they are downwardly directed, and some were 
found female b y  imperfection of the anthers. The flowering occurs in 
November and December. 

Hibisc~~s  vitifalius, Linn. Mast. in Hook. f., F1. Brit. Ind. i. p. 338. A 
coarse herb, in distribution Indo-malaysian, found (in Zone I )  a t  Sadiya among 
bushes. 

Hibiscus Abelmosehus, Linn. Mast. in Hook. f., Fl., Brit. Ind. i. p. 342. 
A coarse herb, in distribution more or less pantropic, partly by cultivation, 
frequent in India. It occurs (in Zone 1)  a t  Sadiya (32689), flowering in the 
Rains. 

Gossypinm arborcum, Linn. Watt, Wild and cultivated cotton plants 
of World, 1907, p. 81. An eastern cotton and very old in cultivation, by 
no means uncommon as a crop in India, cultivated (in Zone 3) by the Abors 
of Aieng (37220). 

Cossypium arboreurn, Linn., var. neglectam, Watt, Wild and cultivated 
cotton plants of the World, 1907, p. 95. An eastern cotton, cultivated much 
more in north-eastern India than elsewhere, and perhaps of Indian origin. 
It is the cotton chiefly found among the Abor crops (Zones 2 , 3  and 4 )  up to  
a height of 1,500 ft. or 457 m. (Ralek, 36444 : Rotung, 37546). The lint is 
but 1 es l .  long. The cotton-plant is called by the Abors Shi-pat, Shi-pink md 
Shi-piang. 

Kydia ealycina, Roxb. Mast. in Hook. f. ,  F1. Brit. Ind. i. p. 348. A 
tree of fair size, deciduous and hare for two to three months in Upper India, 
and probably for a month or less in Upper Assarn. in distribution Indo-burmese. 
It occurs in the plain in the top of the Brahmaputra valley as one of the big 
trees of the forest, hut its abundance is increased by the clearings of man, 
in which it springs up freely. It is cornrnon ( i , ~  Zone 1 )  in the forest a t  Kobo 
(35975), and particularly so along the edge of the Kemi chnpri. In Zone 2 
close to the Ilihang l~snks  it is frequent, a t  the mouth of the Bipi stream. 
Zone 3 it i~ on the Dihang bank a t  Janakmul;h, and upon the outer face of 
the Abor Hills above Ealek where it ascends to 3,000 ft. or Dl4 nl. In Zone 
4 over Hotung it was fouud a t  3,600 ft. or 1,037 rn., over Kalek a t  3,800 ft.  or 
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1,158 m. and over Pangi a t  3,800 ft. or 1,158 m. and a t  Yambung by the  
river ; in such places Dz~abanga sonneratioides is a regular associate. March is 
the month when i t  goes bare. The Abors call it Tu-duk. 

Rombax malabaricum, DC. Mast. in Hook. f., F1. Brit. Ind. i. p. 349. 
A very big deciduous tree which yields forest revenue in Assam, in distribution 
Indo-mslaysian, and extending across China. It is common in Zone 1 a t  
Sadiya, and very common in some parts of the plains forest in Zone 2 under 
the Abor Hills as a t  Pasighat (36746) : but in the Hills it is quite rare. A 
few trees were seen in Zone 3 in Balek village, one in Zone 4 by the water 
supply of Rotung village, one over the mouth of the Yamne river, and one on a 
col west of Ponging in the direction of Rotung a t  a height of 2,000 ft. or 610 m. 

In  the plains its occurrence is largely dependent upon changes in the 
courses of rivers for it is the first tree t o  colonise new sandbanks. From this 
cause it lines the edge of the Kemi and Pilung chapris. I t  is frequent along 
the side of the Dihang from Pasighat downwards t o  the Brahmaputra and 
along the Brahmaputra past Kobo and Pobamukh : but above Pasighat just 
under the Hills it is sporadic. I n  old forest the trees stand in groups of s 
size suggesting the former extent of the sandbank which first gave them grow- 
ing space. But the centre of an open mndbank is too scorched and too ex- 
posed t o  firing for Bombax trees t o  take possession of the whole straight- 
away ; instead they possess themselves of the margin and extend thence in- 
wards. Other types of trees follow and the Bombnx in time h d s  itself 
unable to  regenerate under their shade, and so dies out. Long-undisturbed 
forest thus contains only old trees or none : but so long as they are present 
they hold their place in the sun, and conspicuous bare branches in little patches 
may st the right season be picked out easily if the forest be looked down on from 
eome slight elevation. 

The trees go bare in December, and stand bare for four months. The first 
flowers appear early in February, and flowering continues t,hrough March, 
but ends earlier upon the chapris than on old trees in old forest. The lowest 
branches of old trees may be 80 ft. or 24 m. from the ground. 

The Abors call the tree Shing-gi or Shing-gie. 

Htercl~lio urcns, Roxb. Mast. In Hook. I., PI. Brit. Ind. i. p. 355. A 
big deciduous tree, in distribution Lnd~an, abundant ( in  Zone 1 )  in the Kobo 
forest, and ( in  Z o ~ e  2 )  lining the edge of the Pilung chapri, as well a s  in part 
the river a t  Pasigbat : but apparently absent from the high forest on the plei- 
at,orene gravels north of Pilnng. 

It weut barc a t  thc e td  of the year and flowered two months later. 
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Sbereulia vlllosa, Roxb. Mast. in Hook. f., F1. Brit. Ind. i. p. 355. A 
moderately large deciduous tree, giving so good a fibre as in some plaoes to 
be destroyed for it,  in distribution Indo-burmese, and upon the plains of 
northern India as much as in the hills. It was collected (in Zone I )  at Kobo 
(36795). Lorraine says that  the Abors call i t  Shargok. 

Sterculia coccinea, Roxb. Mast. in Hook. f., F1. Brit. Ind. i, p. 357. 
A small evergreen tree, in distribution Assamo-malaysian. It was found in the 
Abor Hills in Zone 3 a t  Balek (36878), end (in Zone 4) a t  Yambung (36008). 
The Abors call i t  Angom baiom. 

Stere.ulla sp. near S. coccinea, Roxb. Found (in Zone 2) as a shrub 
2-3 m. high a t  Pasighat (38138) with downwardly directed flowers on a plane 
lower than the leaves, produced in March. The leaves are broadly elliptic, 
and acuminate. 

Eehinocerpus stereuliaceus, Benth.: Mast. in Hook. f., F1. Brit. Ind. i. p. 
360. A large tree, in distribution Assamo-burmese. It occurs in the plain of 
Upper Assam. Gammie recorded i t  as growing (in Zone I )  a t  Sadiya   record.^ 
Bot. Survey India, i .  p. 71) : and t o  it I assign fruits obtained (in Zone 2) at 
Pilung (38134) which exactly match fruits obtained in the Misluni Hills by 
GrifEth. 

Ecblnoearpns sp. The fruits of an Echinocarpus (36227) were picked 
up from off the ground (in Zone 4) in oak forest a t  4,000 ft. or 1,219 m. over 
the head of the Igar stream, which cannot be matched ; they have a diameter 
of 2.5 cm., and are covered with fine stiff bristles. 

Heritlera macrophplla, Wall. Rrandis, Ind. Trees, p. 86. A big tree, in 
distribution Assamo-b~unleae, growing with e clean stem and horizontal 
branches, (in Zowe 2) commonly in the forest a t  Pasighat (36865, 36868) and 
(in Zone3) a t  Janakmukh (36470), in the Serpo valley (36378), and from thence 
t o  above Renging camp (362(i,4), as well as on the waterparting betwecn the 
Serpo and Lalik vallcya (36371) reaching 2,800 ft. or 85.3 m. It is conspi- 
cuous in March when its new bronzed leaves expand. The Abors call it Tepop. 

Pterospermrim aceriioliam, Willtl. Mast. in Hook. f.,  F1. Brit. Inrl. i. 
p. 368. A big evergreen tree, in distr ib~~tion Hi~nnls~o-barn~ese,  hut able to 
hold its own upon the pl;~ins of the north of Heng,al. It is s colilinon tree 
((inzone I)  in the plain from Kobo (37065) to  (Zoiae 2) Pilung, L o k p ~ ,  and 
Paighet. I n  the Abor Hills it is common st slight elevations as (in Zone 3) 
at Jenakmukh (37254), and (in Zone 4 )  near the course of the 1)ihrmg river to 
Yambung, not s~wending above 1,200 ft. or 366 rn. In  March it go- hare. 

Lorraine has the name Gang-go for a Pteroupor~nunt but I aln u n c ~ t ~ ~  
if it d W e s  tbie speck. 
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Pterospermt~m sp. near P. lancecefolium, Roxb. A tree found, but 
,sterile only, in the Plains forest (Zone 2) about Pasighat and Lokpur, and 
(in Zone 3), in the Hills plentiful in the Serpo valley near Renging camp 
(36838), and (in Zone 4) towards the Lalik valley. It changed ite 
foliage earlier than P. acerifolium, and was in full new leaf a t  the end of 
February. 

Abroma fastuosa, Jacq. A. augustn, Linn. Mast. in Hook. f., F1.. 
Brit. Ind. i. p. 375. A small tree or bush, sometimes regarded 8s no native 
of India, but there is insdicient reason why it should not be considered as 
naturally of Himalayo-malaysian distribution. It is plentiful in Upper Assam, 
and (in Zone 1) is easily found about Sadiya whence sparingly it extends 
through (Zone 2) into the Abor Hills (in Zones 3 and 4), taking advantage of 
olearbgs, and persisting on them as they pass into jungle upon their way t~ 
forest but not a t  greater elevations than 1,000 ft. or 305 in. 

luettneria aspera, Colebr. Mast. in Hook. f., F1. Brit. Ind. i. p. 377, 
A big woody climber, often with a tree-like stem, or more tree than climber, 
in distribution Assamo-burmese, and with an extension beyond the Bengal 
plain in the Chota-Nagpur plateau. It is a common climber (in Zone 2 )  in 
the high forest of the plain under the Abor Hills upon tho pleistocene gravels a t  
LoLrpur and thence to  Pasighat, and (Zones 3 and 4) into the Hills to Yambung 
(36004) and Pangi. I t  was found at  ltotung (37596) and over Renging cainp 
to  2,800 ft. or 853 m. 

Urewia serrulata, DC. G .  sepiaria, Roxb. Hort. Bong. p. 42. A shrub, 
in distribution northern Indian, growing (iu Zone 1 )  to  a height to  1.25 m. 
ut Sadiya (32677), and at Kobo (35951,37400) upon the margin of the Brahma- 
putra and not above flood limit ; then along the margin of the Dihang (in Zon,cs 
3 and 4) up from Janakinulih to I'anlbung ~hundailt~ly, in association at  times 
with F~CTIB pyriformis. and ag.zin on the border of the Jailak stream. At 
Gadiya it was in flower in August, and at  Kobo as well as along the banks of 
the Dihtlng in December, its flowers facing upwards. 

Gkewla wna, Wall. Cat. No. 1102. A very interestiag little plant one o£ 
the several whiih grow in grass-lands in India periodically burned, end s~ rv i -  
ving with a subterranean trunlc, and annually damagcd hranchcs ; in distri- 
bution nortl~ern Indian, found (in Zmc 1 )  upon the  Kemi chapri (38115), but 
absont from the Pilung c h p r i  whicli is not fired rcgnlarly. It flowened L 
March. 
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Trlumfetta bartramia, Linn. T. rhomboidea, Jacq. Mast. in Hook. f., 
F1. Brit. Ind. i. p. 395. A half-woody weed distributed through the Old 
World Tropics. It was observed (in Zone 4), on the clearings of Rotung, Babul, 
and Yambung. 

Mumfetta eanrr, Blume Mast. in Hook. f., F1. Brit. Ind. i. p. 396. A 
m a l l  shrub, in distribution Assamo-burmese. It occurs as a weed three 
feet high in clearings (in Zone 1 )  near Sadiya and a t  Pobarnukh in great abund- 
ance, and within the Hills (in Zone 4) on the clearings of Ratung (37535) and 
Babuk, but only a t  levels up t o  1,000 ft. or 305 m. 

Corehorus eapsularis, Linn. : Mast. in Hook. f., F1. Brit. Ind. i. p. 397 : 
Burkill & Finlow in Agric. Ledger, 1907, p.  104. When wild or in those varie- 
ties which are cultivated for eating, this is a herb less than 1 m. high, but in 
the varieties grown for fibre i t  is 2-3 m. high. Wild it may be classed as in 
distribution Indo-burmese. It is grown for use as a vegetable in Upper Assam, 
and though not very plentiful, can easily be found in Zone 1 about Sadiya, 
where i t  may run wild. The Abors use i t  also under the name 0-leg. 

Corehotus acutangul~~s, Lamk. Mast. in Hook. f., FI. Brit. Ind. i. p. 
398. A herbaceous short-lived weed, in distribution Indo-malaysian, and 
extending through China. It was observed in Zone 4 upon the clearings of 
Ponging village, in January quite dead, being a Rains weed. 

Elaemarpas sikkimensis, Mast. in Hook. f., FI. Brit. Ind. i. p. 402. An 
evergreen tree, in distribution Assamese, from Sikkim through the Aka Hills 
t o  the Abor Hills and in the Gsro Hills : but Prof. W. G. &aib has expressed 
the opinion that the Sikki~n plant may be separated from the plant of Upper 
Asaam. It occurs as  a small tree about 7 m. high, frequently raised on short 
stilt-roots, in some abundance (in Zone I) about Kobo (36784,35108), (Zone 2) 
Lokpur, and (Zone 3) on into the Hills between Balek and Janakmukh at  about; 
1,000 ft. or 305 m. above sea level (36612), then again near Renging camp in 
forest of Vatica a t  about 1,800 ft. or 549 m. The old l aves  turn red in- 
February and the honied white flowers come out in March. 

Elecloearpus braceanus, Watt ex C. B. Clarke in Journ. Linn. got. BOtt. 
xxv, 1889, p.  8. An evergreen tree, in distribution Assemo-bumme, found 
(in Zone 3 )  upon the summit of Bapu at 6,288 ft. or 1,910 m. (36934). 

Eloeoearpus varunna, Ham. Mast. in Hoek. f., El. Brit. Ind. i. p. 407. 
evergreen tree, in distribution Himalayo-burmese, through Burma resching 
Taasserim. It was collected in Zone 3 a t  Renging camp only (36788). 
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Linurn usitrrtissimum, Linn. Hook. f., F1. Brit. Ind. i: p. 410. The Flax 
'or Linseed plant, a crop of the temperate zones, but a cold weather crop also 
within the Tropics, brought into the Abor Hills by accident aiong with grain, 
and growing when the Expedition left the Hills, (in Zones 1 , 2  and3) in the  
camps of Kobo, Pasighat and Renging, having flowered in February. It ie 
unlikely that it persists. 

Hiptagc Madablotrt, Gaertn. Hook. f., F1. Brit. Ind. i. p. 418. A big 
woody climber, acquiring with age a trunk as t'hick as 9 in. or 23 cm., in distri- 
bution Indo-malaysian and through China. It grows (in Zones I and 2 )  in 
fairly high forest attaining to  the sun in the  plain north of the  Kemi chapri 
(38220) and a t  Pasighat (36756), flowering in March. 

Aspidiopterys roxburg!ni~na, A. Juss. Hook. f., F1. Brit. Ind. i. p. 420. 
A woody climber, in distribution Assamo-bumcse, fond. in pc.?itions on the 
edge of forest where it cat1 get light, such as (in Zone I) the river balk  a t  Kobo 
(35977), and (in ,Zone 4 )  scrub at R o t u g  (37549). It was fruit i11 llecem- 
ber. 

Cernniaceae. 

Oxalis corniculata, Linn. Edgew. & Hook. f. in Hook. f.. FI. Brit. Ind, 
i. p. 436. Calder in Records Bot,. S ~ ~ r v e y  India, vi, 1919. p. 340. 0. rep:2.'ens, 
Thunb. A herb of very wide distribution through the world, both iu the 
Temperate regions and in the Tropics. It is quick to  take advantazo of clear- 
ings, and ia permanently established (in Zone I) on the river banks a t  Upper 
flood limit, where there is shin,nle, but also along the sandy bank of the 
Brahmaputra between Kobo a.nd Pobaml~lth. It invntled the cleering of 
Kobo camp very quickly. On the clearings in the hills (Zoncs3 nczd 4 )  it 
occurred up to  2,000 ft. or 610 m. aud was particularly abundant following 
crops of Eleusine coracana. The Abors ca.11 it Ag-yup. 

Averrhoa Caramboln, Linn. Edgew. & Hook. f. in Hook. f., F1. Brit. Ind. 
i. p. 439. A fruit tree of smc,ll size cultivated widely iu India, Burma and 
Malaya, (in Zone 1 )  obscr\cd a t  Sadiya. 

Impatlens vlolncflora, Hook. f., F1. Brit. Ind. i ,  p. 457. A herb, in r:.istrL- 
butiun Asssmo-burmese, but not normally so. It pins obt,ahled (in Z .:; .&) 

L 
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as a weed 15 cm. high upon the clearings of Ponging, Rotung (37350), Babuk, 
and Kebeng, and again upon a path-side near Rotung ; it grows in damp 
placee and a t  Ponging a t  the altitude of 700 ft. or 213 m. in a small swamp 
extended in a sheet after the manner of Watercross. It attained 2,700 ft. 
or 823 m. above Rotung. The flower is a light magenta with at  times a green- 
ish tint and the spur is straight. It flowered in December and January. 

Impatiene arguta, Hook. f. & Thorns. Hook. f., F1. Brit. Ind. i. p. 470. 
A herb, in distribution Assamese, found (in Zone 4)  on clea~ings or about their 
edges above Rotung a t  1,600 ft.  or 458 m. a t  Kalek commonly between 3,000 
and 3,600 fi. or 914 and 1,097 m. (37557), and a t  the top of Pangi clearing8 
(37776) a t  3,800 ft. or 1,158 m., flowering in December and January. The 
flowers are lilac-purple with two orange crests within the throat, and the 
tjpw is twisted to one side. 

Impatlens Iaevigata, Wall. Hook. f., FI. Brit. Ind. i. p. 473. A herb, 
in distribution Asmmeue, found (in Zone 3) just within the Hills at Balek 
(36429) and on the Sijun stream north of Janakmukh. It flowers March. 
The large obovate acuminate leaves grow to a size of 22 by 9 cm. 

Impatiens 8p. near 1. laevigata, Wall., but probably 8 new species; 
found in the Plains (Zone 2) between Lokpur and Pasighat (38133) as a herb 
with a soft somewhat diaphanous stem, about 45 cm. high, very sparsely 
pubescent, carrying long elliptic leaves tapering acuminately to both ends, 
and white flowers in the throat of which there is an orange patch upon each 
aide of the lower middle lint?. It was in flower in March newly. 

Impatiens klpe.tala, Roxb. Hook. f . ,  F1. Brit. Ind. i. p. 470. A common 
herb along the foot of the Eastern Himalaya, in distribution Assamese ; observed 
t o  be plentiful (in Zone I )  a t  Sadiya in August, a t  which place GrifGth got it 
in Juna 1836 (Notulm i. p. 186), and collected also at  Kobo (36969, 367941, 
where it flowered in December and again in March. 

ImpeUens brscteolata, Hook. f. in Records Bot. Survey IV, 1904, P. O1d 
A mil herb, in distribution Aswmese, found in the plain near Pilung, 
and in the Hills not uncommon (in Zonc 4) about the Rotung clWings 
t o  2,000 ft. or 610 m. (36134,37b84), under Kcbang (37696), in the gorge of the 
Yambung stream (37759) and upon the edge of the Pangi cleerings at about 
2 , W  ft . or 610 m. It flowers in December and Januery, end hae very W'"- 
metric yellow flowers. 

Impatlcm rwemog, DC. Hook. f., FI. Brit. Ind. i. p. 499. A %I1 
in divtrihution Him~tlayo-orssule~,r ; attaining 2 m. in height, feund (in ms 
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4) upon the crest of the hill immediately south of Rotung a t  3,600 ft. or 1,097 
m. (36233), in fruit in January. I n  the went of flowers there is a shadow of 
doubt on the determination. 

Evodia Iraxinlfolia, Hook. f., F1. Brit. Ind, i, p. 490. A small tree in 
distribution Assamo-burmese, extending west to  Central Nepal, found (in 
Zone 4) upon the bank of the Dihang a t  Kekar Monying at 800 ft. or 244 m. 
(36041) and again over Rotung a t  3,700 ft. or 1,128 m. In fruit, ita black 
seeds set off by the red fruit-wall, are most conspicuous. 

Zantl~oxylon acanthopodium, D C. Hook. f., F1. Brit. Ind. i, p. 493. 
A shrub or small tree, in distribution Himalayo-burmese, ascending in Sikkim 
to 7,600 ft. or 2,286 m, In the Abor Hills i t  was found only (in Zone 4) in the  
neighbourhood of Yambung, but was there common, growing 2.5 m. high in 
thickets by the river Dihang (37698) among planted trees of Artocarpue, 
south of the Yambung stream and across i t  northwards on the lower slope8 of 
" Signal Hill " as well as across the Dihang on clearings over the Libeng 
stream a t  1,800 ft. or 529 m. 

Zrrnthoxylou hamiltonlannrn, Wall. Hook. f., F1. Brit. Ind. i, p. 494. 
A large scrambling shrub, in distribution Assamo-burmese, found by Griffith 
(in Zone I )  a t  Sadiya (FZ. Brit. Ind., 2. c.) and occllrring (in Zone 4) in deep 
ehade in the gorge of the Dihang under Rotung a t  1,300 ft. or 396 m. (37698). 

Toddalen rsiutica, Lamk. T. aculeato,, Pers.: Hook. f., Fl. Brit. Ind. 
i ,  p. 497. A large sprawling shrub in distribution Indo-malaysian, and through 
China. I n  Zone 3 it was a t  Renging (36727) : (in Z o n ~  f/j  it is rather common 
about Rotung (37386) and was found by a pathside a t  Ponging, over the mouth 
of the Yamne river ; and also by a sinall stream a t  its elltraiice iuto the Dihang 
between Yelnbung and Sissin a t  1,000 ft. or 305 m. (36016). 

Clycosmls eocl~lnehlnensls, Pierrc. G .  psntn31~ylln, Cosrea: Hook. f. ,  
F1. Brit. Ind. i, p. 600. A shrub in distribution Indo-malaysian, and through 
Malaye to Australia. It is not uncommon in the forest of the Plnin (in Zones 
1 and 2) as undergrowth attaining 3-4 m. in height, e.g., a t  Kobo (37026, 37103 
38104) and betwecn Pasighat and Janalirnukh (36476, 36847). It occure (in 
Zone 3) about the edge of the Hills close t o  Janalunukh a t  1,200 ft. or 366 m. 
(36502), in the Sorpo vellcy a t  1,400 ft. or 427 m. (36316, 36320, 36695) and 
over Balek t o  2,000 ft. or 610 ni. (36952). I t s  flowering period seems to be 
prolonged as fruit8 were ripe in January and February from some flowering 
of e faw montha previously, and the shrubo came into flower again in Maroh 

I a 
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Glpcosmis sp. A shrub with simple leaves whlch are broadly elliptic or 
obovate, in dimensions up t o  15 by 6.5 cm.; and with flowers that are relatively 
large, found (in Zone 3) near Renging camp (36729). 

Glycosmis sp. A bush with pinnate leaves, whose leeflets may be up tot 
aeven in number, elliptic-obovate or elliptic, harsh, in dimensions up to 18, 
by 6 cm. The panicle of flowers is rusty pubescent, and the flowers are rela- 
tively large. It was found (in Zone 3) near Renging camp (36655). 

Glytosmfs sp. A lov bush 1.2 m. high, spreading (in Zone 3) over rocke. 
a t  3,400 ft. or 1,036 m. upon the south face of Bapu (365251, and at Renging 
camp (36610) as well as above it at  2,800 ft. or 853 m. (36334). The leaves 
are simple, obovate, acuminate, in dimensions up t o  16 by 5.5 cm.; and the 
flowers are relatively small. 

Mieromelum pubascend, Blume. Hook. f . ,  F1. Brit. Ind. i, p. 501. A 
small evergreen tree, in distribntion Indemalaysian. Gammie observed 
it (in Zone I )  to be one of the prevalent smaller trees of Sadiya (Records 
Bot. Survey India, i, p. 71). It occurs in dense shade at Kobo (35932,37023) 
and again (in Zo9;e 2 )  in the forest at  Pasighat (36759), ( m  Zone 3) at Janak- 
mukh (37257) and (in Zone 4) in the gorge of the Dihang under Rotung at 
1,200 ft. or 366 m. I ts  white flowers were found in March, and its black 
fruits in December. 

Mieromclum ? A tree of small size found (in Zmze 4) upon the hillside at 
1,000 ft. or 305 m. above Puak camp (36034), sterile when found. 

Murray8 exotica, Linn. Hook. f., F1. Brit. Ind. i. p. 502. A large shrub 
or small evergreen tree, in distribution Indo-pacific, occurring in the plains 
under the Abor Hills chiefly upon the pleistocene gravels in Zone 2, as towards 
Lokpur and Yilung (38205), Pasighat (36750) and yet more commonly between 
Pasighat rtncl Janalcnlukh (36846). (In Zone 3) it reaches 2,100 ft. or 640 
over Balek aod over Jannhpulih, and occurs (in Zone 4) by the mouth of the 
Yamne river. I t  r a a  in flower in March. 

qlanscna h~ptnpligllil, W. & A. Hook. f. ,  PI. Rrit. Ind, i, p. 504. A 
or small tree, in distribntion Indo-bamese, hut somewhat irregularly 80. 

It 

occurs (in Luncs 2 nad  2 )  in the Plain at  Kobo (30774, 36800) and near Pasi#3bb 
(37440). 

Clanaena Warnpi, Blanco. Hook. f., Fl. Rrit. Tnd. i. p. 605. A Chinese 
hi t - t ree which is cultivated from India to  Malaya. I t  wsa found (in Zoned) in 
he vilhge uf Ee1r.k (36899). 
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Citrus anrantiam, Linn.: Hook. f . ,  F1. Brit. Ind. i. p. 515 : Brandis, 
Ind. Trees, p. 123. This, the Orange tree, has besn found wild along the lower 
slopes of the Himalaya, in the Khasia Hills, and the State of Manipur, and on 
hills in the Deccan peninsula. I t  was found wild (in Zone I) in forest near 
Kobo (35931, 37029). But because the trees were weak, I consider them as 
remnants from old cultivation, and not self-persisting. The fruit peeled clean, 
and contained about six loculi with a little rather flavourless juice, and an 
abundance of seeds. 

The Abors cultivate the Orange close to most if not to  all of their villages. 
A Citrus tree being Shing-kin, the Orange is Te-rang-shing-kin and Um-ti- 
rang-shing-kin and Urn-tira-shing-kin. 

Citrus medica, Linn. var. acida. Honk. f., F1. Brit. Ind. i. p. 516. This 
as a citron-lilte fruit of very sharp taste, is quite likely to be of Indian origin 
and it turns up here and there in India, in cultivation. Cooper in his book 
" The Mishmi Hills " 1873, p. 258, states that the Hkamtis, who a century 

and a quarter back migrated west from Upper Burma into the head of the 
Brahmaputra plain, introduced an inferior " poinelo ": by which I think ha 
means the sour inferior " Bortanp " that is now grown (in Zolze I )  about 
Sadiya (32552) and is used for chutneys. Just such an inferior fruit the 
Abors possess (in Zones 3 aud 4 )  ; its rind is twice as thick as the flesh, and the 
juice is not merely acid but acrid and dries the lnouth (36228). The Abors of 
Balek call it Buduri. Plate 237 of Bonavia's Cultivated Oranges and Lemons 
of India and Ceylon is of this plant. 

Citrns mediea, Linn.: var. Limonurn. Hook. f . ,  F1. Brit. Ind. i. D. 515 : 
Braadis, Ind. Trees, p. 123. This, the Lenlon tree, has been fou~ld wild about 
the lower parts of hills in various parts of India, and was found wild in the 
Ahor Hills (Zon,e 4) in forest long retnnled from cultivation, close to the north 
bank of the Dihang river opposite Rotung at  700 ft. or 213 in. (37513). The 
fruit on the trees (there were two) was in shape and colour a typical lemon. 

The Abors call the Lemon Mo-ri-shing-kin. 

Allanfhr~a grandis, Prrtin in Ind. Forester, xxviii, 1902, p. 131, -4 lofty 
tree, in distribution Eastern Himalayan. It is one of the tallest of the trces 
of the plains forest, occurring sporadic (in Zones I and 2) a t  Kobo and at 
Pilung (38206). 

Rrr~cer mollis, Wall. A. W. Rcnnett in Hook. f., P1. Brit. Ind. i. p. 521. 
A shrub about 3 m. high, in distribution Assamo-burmese. I t  was collected 
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(in Zones 2 , 3  and 4) in fruit in December between 600 and 1,700 ft. or 163 and 
618 m., a t  Pasighat (37451), at  Balek (36892) and on old clearings at Rotung 
(37366). I ts  fruits hang under the foliage. 

Melia toosandan, Sieb. & Zucc. Brandis, Ind. Trees, p. 140. A somewhat 
ma l l  tree, in distribution Assamo-burmese, which was found (in Zone 1) neer 
the river Brahmaputra near Pobamukh (38226), in flower in March. 

Dysoxylon binectariferum, Hook. f .  Hiern in Hook. f., F1. Brit. Ind. i. 
p. 546. A moderately large tree, and conserved in Asaam, in dietribution 
Indian, extending to Upper Assam. I t  was found of no great size in the 
forest (of Zone 1) between Kobo and Pobamukh (37038). 

Dysoxylam proeerum, Hiern in Hook. f., F1. Brit. Ind. i. p. 547. A very tell 
tree, in distribution Assamo-rnalaysian. It was not seen in the plains, but 
was found (in Zone 4) in the Abor Hills, in the Yambung gorge a t  900 ft.or 
274 m., over Balek at 2,800 ft. or 853 m., and exceeding abundantly between 
Renging camp and the Lalik valley extending up the hills to 3,500 ft. or 1,067 
m. (37341). Its fallen flowers in places strewed the ground thickly on veriour 
datee between December 23rd, and J ~ n m r y  25th. 

Dysorylon pallens, Hiern in Hook. f., F1. Brit. Ind. i. p. 548. A rather 
mal l  tree, in distribution Assamese. I t  was found on the edge of the Hilh 
(Zone 3) at Janelcmukh (36479, 37277), and in the Serpo valley close to 
Renging camp (36840). It flowered at the end of January and in Februey. 

CbJsoebcton penltuletus, Hiern in Hook. f., F1. Brit. Ind. i. p. 652. A 
krge tree in distribution Asmmo-b~mese. It was observed (in Zone 1) in 
the foreste of the Plains as at  Kobo (35918), and (in Zone 2) Pasighst (38140) ; 
and also in the Hills as (in Zone 3) at Renging camp (36622) and (in Zone 4)  
Rotung. Its fruits turning from yellow to rose made it con@picuous between 
December and February. Though capable of being larger, it rarely exoeeded 
in height GO ft. or 15 m. 

A#lala pervirldls, Hiern in Hook. f., F1. Brit. Ind. i. p. 566. A 
tree, in distribution Assamese, with one of ite limits in Chittagong. It  
oollected (in Zone 3) only near Renging camp (36718, 36835). 

Aglris cbitfegonga, Biern in Hook. f . ,  FI. Brit. Ind. i, p. b59, A rather 
smell brre. in distrihuticn As~nrno-bmnese, iound (in Zone 3) in the bh 
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forest a t  Janakrnukh (37471), a t  Renging camp (36649, 36651), in the Magnolia 
forest upon the south face of Bapu a t  4,600 ft. or 1,402 m. (36568!, and (in 
Zone 4) a t  the mouth of the Side river (36050). The Abors call it Gonyih. 

Aglaia ap. A small tree with compound pinnate leaves, the elliptic 
pinnae five, about 13  by 4 cm. in dimensions and drying purplish, found (in 
Zone 4) above Rotung in oak forest a t  3,900 ft. or 1,189 m. (38195), and ebove 
the head of the Igar stream. 

Amoora polystacliya, Hook. f .  & Jackson. A. Rohituka W. & A.: Hiern 
in Hook. f., F1. Brit. Ind. i. p. 559. A tree of moderate size, in distribution 
Indo-malaysian. It was foupd (in Zone 2) in the Plaius a t  Pasighat (37444), 
and thence (in Zone 3) up to 3,500 ft. or 1,067 m. above Upper Renging camp 
(36280). The position in which the big fruits hang is interesting ; they depend 
from the lower branches into the light diffusion space of the fmest. The 
Abors call the tree Galing. 

Cedrela tebrifnga, Blume, var. assamcusls. C .  DC. in Recmds Bot. 
Sz~rvey I ~ d i a ,  iii, 1908, p. 373. A lofty tree, arld doubtless meant t o  be 
incladed under the name of " C. Tooua " in the reserved trees of Assem, in 
distribution ~ssamo-mahysian and into Indo-China. I t  is general in the 
Plains (Zones I and 2), where it attains the top of the forest', as a t  Kobo 
(35974), Pobamukh, Behrung, Pilung and Lokpur : and it is plentiful along the 
course of the Dihang as (Zbne 3) a t  Janakmukh, (Zone 4) in the gorge under 
Rotung, a t  the mouth of the Sireng river (37588), Pnak, Yambung, and 
near the mouth of the Yernne river. Then again it was away from the 
course of the Dihang in the Lalilr valley, and also near Kalek, and agein 
over the Libang stream. The greatest altitude at  which it was observed w A B  
1,600 ft .  or 792 m. It goes leafless in January, and produces new 1, ja~es in 
J'ebruary. The Abors call it Ban-ji or Ke-ji. 

Cbickrassilr tabularls, A. Juss.: Hiern in Hook. f. ,  F1. Brit. Ind. i. p. 
668. A tall tree, yielding valuable timber and reserved in Asturn, in distribu- 
tion Indo-malayuian. It is one of the big trees of the Plains forest (in Zone 2 )  
just under the Abor Hills and as far out as Behrung (38318). I t  was observed 
at  Pilung and Pasighat, whence it extends up the course of the Dihang (in Zom 
3 and 4), a t  least as far as the Sireng stream (37590). As a trec of only moderate 
size it was observed between Renging camp and tho Lalik valley at ebout 
2,000 ft. or 610 m. (36376). The trunk is little buttressed, straight, and 
finally branches into a quite narrow crown at  the v e q  top of the forest. One 
big individual left standing in Pasighat camp was found to be 174 ft. or 63 
m. in height. I t  flowers from the end of January, going bare a t  tha Bsme 
time : at  the end of February bare trees of it were perhape most oonspiouous. 
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Olacaceae. 

Erythroprlum vagum, Mast. in Hook. f., P1. Brit. Ind. i. p. 578. A 
woody climber, in distribution Assamese. It was found (in Zone 3) in the 
Hills near the Janak stream (37295), and near Renging camp (36632), with 
ripe fruit in December. 

Lepionurus sylvcstria, Blume. L. oblongifolius, Mast. in Hook. f . ,  F1. 
Brit. Tnd. i. p. 583. A shrub or small tree, in distribution Assamo-malaysian. 
G f i t h  in 1836 managed to get a few plants by means of a collector from out 
of the " Abor Hills," and this among them (Masters, in loc. cit.). It is 
pevalent (in Zone I) abo~zt Sadiya (Gammie in Records Bot. Survey India, 
1, p. 71). I t  was found, (in Zone S ) ,  growing to a height of about 2 m., at 
Pilung (38204) and at Pasighat (36755, 36766) : but not in the Abor Hills 
themselves, a cirm~mstance which suggests that Griffith's collector scarcely 
got into the Hilla 

Goophandra axillarifi, Wall. Mast. in Hook. f., F1. Brit. Ind. i. p. 586. 
A shrub, in distribution Assamese. It was found (in Zone 3) at Janakrnukh 
(36482) and at 5.500 ft. or 1,676 m. upon the water-parting between the Serpo 
csnd Igar streams (36215), with its fruits hanging under horizontal branches in 
January. 

Natsiatom bcrp~tiea~m, Ham. Mast. in Hook. f., PI. Brit. Ind. i. p. 595. 
A climber, in distribution Assamo-burmese, but extending beyond the Bengal 
plains to the Circars. It was found in mal l  openings in the high forest 
(in Zme 1 )  a t  Sadiys and Kobo (36780) and (in Zone 2) at Pilung; 
and in the Hills on clearings (in Zone 4) a t  Ponging, Rotung, Kebang end 
Yambung. 

Miq~rclla Kleinii, Mcissn. Ma~t .  in Hook. f., F1. Brit. Ind. i .  p. 593 : 
Jenkinzin a.ssn.nlic(t, Griff. in C'alc. Journ. Nat. Hist. iv, 1843, p. 231. A big 
climber, in clistribution Assamese, which was obtained by GrifEth (in Zone 1) at 
Sadiya. 

Cardloptcryx mmoloeeena, Bhune. (Jnr4iopteri.s lobatn R. Br.: Ma&. in 
Book. f . ,  F1. h i t .  I11d.. i p. 597. A herbaceous climber, in distribution 
A s w , m < ~ r  nlnycrian P: t ~ n d i n y  t o  P:I ,~Ju~.  I t  occurs in the Abor Hill8 
(m Z . h ~ e  4) liPo11 t h e  c d g ~ s  of clt~:~rin~:~ a8 east of the Dihmng river near 
Yarnb~mg : 1 1 ~ 0 1 1  3. h:ll over the  I,ih,ang #:ream at 2,100 ft. or 640 m. end west 
4.1 YJ::;; : P l k o  1i1,qi the  h;!.;) 1.r of the Dillxng river between Yarnbung and 
?it  in Aii t k s e  p'u:ctn drc as far back in the Hllla as my exploration8 
took me. 
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Celastraceae. 

Euonymus kachinensis, Prain in J o i m .  As. Soc. Bengal, Ixxiii, p. 193. 
A shrub almost endemic, having been obtained only in the Kachin Hills of 
Northern Burina before i t  was gathered upon the lower slopes of the  Abor 
Hills (in Zone 3 )  between Janakmukh and Aieng (36468). The fruit is a little 
longer in the Abor specimens than in the Kachin specimens. 

Euonymus frigidus, Wall. Lawson in Hook. f., F1. Brit. Ind. i. p. 611. 
A straggling shrub, in distribution Assamese, found only (in Zone 3 )  near 
Renging camp (36641) in flower in February. 

Enoaymus theacfolius, Wall. Lawson in Hook. f., F1. Birt. Ind. i .  
p. 612. A shrub, in distribution Assamese, extending t o  Central Nepal. It 
accurs, a,ttaining 2 m. in height on high dry ridges (on the north edge of the  
a e t  Zosze 3 )  such as a " razor edge " a t  5,100 ft. or 1,554 m. between the head 
waters of the Serpo and Lalik streams (36357), and the summit of Bapu st 
6,240 ft. or 1,910 nl. (36559). It was in fruit in January. 

Euo~ly~nus sp. A climber, by no means uncommon in the Plains (Zone 2 )  
as a t  Behrwig (38217), Pilung (38130) and Pasighat (36761, 38146), and again 
(in Zone 3 )  upon the very summit of Bapu a t  6,266 ft. or 1,909 m. It 
bore flowers in February and March and produced new leavea with them ; 
these leaves are ovate, glabrous, in dimensions 10 by 5.5 cm.: the flowera ere 
green. On the summit of Bapu it appeared to  be more of a bush and less of e 
cliniber than under the Hills. 

Euarl~mus sp. A considerable woody climber, growing to  a length of st 
least 40 m. and reaching to  the top of the forest, climbing by abbreviated 
branches which twine round a support and grow but a few centimetres beyond, 
found (in Zone 3)  close to  the Dihang a t  Janakmukh (37192) and (in Zone 4) 
in a similar position a t  Yambung. The leaves are broadly elliptic, and in 
size 18 cm. by 9 cm.; the flowers were all galled. 

Cclastrus Championii, Benth. Forbes & Hemsl. in Journ. Linn. Sw. 
xxiii, 1886, p. 122. A large climber, in distributioli Assamo-malaysian and t o  
the China coast, f n ~ ~ n d  (in Zone 3 )  lipon the east slope of the summit of Bapu 
at, 5,700 f t .  or 1,737 m. (36972). In  March the ground where i t  grows waa 
littered with its brilliant orange seeds that birds had scattered. 

Crlastrus sp. A shriib found (in Zone 4) a t  Puak a t  800 ft. or 244 m. 
(37635), nnd in the gorge of the Yambung stream a t  1,200 ft. or 366 m. (37762) 
in fruit only. The capsule looks outside like the smoothest white kid leather, 
sud dehiscing exposes orange-yellow seeds. 
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Mierotropis diseolor, Wall. Lawson in Hook. f., F1. Brit Ind. i. p. 614. 
A shrub or small tree, in distribution IIimalayo-burmese. It was found 
making part of the lesser growth (in Zone 3)  in forest near the Rammidambang 
clearing (36484), in the Serpo valley a t  1,600 ft. or 488 m. (36386), and above 
Renging camp a t  3,500 ft. or 1,067 m. (36277). The plants attained about 
5 m. in height : they flowered in January. 

Microtropis sp. A small sparingly branched shrub, scarcely 3 m. high, 
found in oak forest on hill-crests (in Zone 3) upon a hill top south of Renging 
camp a t  4,400 ft. or 1,341 m. and beyond a t  5,100 ft. or 1,554 m., and 
again upon a third hill top which lies in the water-parting between the 
Serpo and Igar streams a t  5,500 ft. or 1,676 m. (36206) ; and (in Zone 4) 
over the head of the Lalik stream a t  4,000 ft. or 1,219 m. (36385). Its 
minute white flowers were found in January, and a t  the same time its red 
fruits were ripe. 

Gymnosporia neuminatn, Hook. f .  ex Lawson in Hook. f., Fl. Brit. Ind. 
i. p. 618. A large shrub or small tree, in distribution Assamo-burmese, found 
(in Zone 3) in forest a t  Janakmukh (37176, 37248, 37456, 37476) in the 
bottom of the Serpo valley at  the Renging refuge village, a t  Renging camp 
(36609), (in Zone 4) by the bank of the Dihang under Ponging (36145) and 
west of Renging a t  2,600 ft. or 792 m. (36262). 

tlymnospodo, near G .  ncumi'nnta, Hook. f .  A small shrub found (in 
Zme 3) upon the Janak s t r a m  (37287) and (in Zone 4) a t  3,600 ft. or 1,097 m. 
above Kalek (37666), in fruit. 

Salaeia prinoides, DC. 1,awson in Hook. f . ,  F1. Brit. Ind. i. p. 626. A 
~prawling shrub, chiefly of tidal regions as in Malaya, but elsewere about 
the lowest slopes of the hills adjoining the Assam and Bengal plains, and in 
Burma, so that its distribution is in a way Assamo-malaysian, but extending 
to  the Circars. It was found (in Zone 3 )  in Balek village at  1,400 ft. or 427 
m. (365091, with dull orange flowers a t  the end of January, and near Renging 
camp (36729). 

Balecis lat,ilolia, Well. Lawson in Hook. f., F1. Brit. Ind. i. p. 629. A 
aprawler, in distribution Assnmo-mslaysian, found (in Zone 3)  at  R e n g h  
camp (36739) with its large red fruits ripe in the end of February. 

8ehela up. A tree found (in Zmae 2 )  upon the edge of the Sirin river n a r  
Pesighat (38148), producing buds a t  the end of February, its leavcs obovate, 
meesuring 7 by 3.76 cm. 
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Salacia sp. A bush, found (in Zone 3) by Renging camp coming into 
flower in March, its leaves obovate, rounded above under a short abrupt 
ecumen, in dimensions 12 by 6 cm. (36722). 

Rhamnaeeae. 

Ventilago maderaspatana, Gaertn., var. cdyculata, (Tulasne) ; var. b. 
W. & A. Prod. F1. pen. Ind., 1834, p. 164 : V. calyculnta, Tulasne. Lawaon 
in Hook. f., F1. Brit. Ind. i, p. 631. A large climber, in distribution Indo- 
burmese. It is probably not uncommon in the Abor Hilla, but, on account 
of the great diEiculty in detecting it in the overhead foliage of the forest, 
it was o b s e ~ e d  once only (Zone P ) ,  in the oak forest over the head of the Igar 
stream at  4,000 ft. or 1,219 m. (36190), with ripe fruit in January. 

Zizypbhus jujaba, Lamk. Lawson in Hook. f., El. Brit. Ind. i .  p. 63%. 
A small. tree or bush, furnishing several cultivated races, wild only in the Abor 
country, in distribution Indo-malaysian. I t  occurs (in Zone 1) scattered 
through the grazing land at  Sadiya, and again sparingly upon the Remi chapri. 
It is however absent from the narrower and damper Pilung chapri. In the 
Hills it was found (in Zone 3) a t  Balek village only. The Abors call it Gangen. 

Zizyphus rugosa, Lamk. Lawson in Hook. f., F1. Brit. Ind. i. p. 636. A 
large deciduous half-sprawling shrub, in distribution Indo-burmese. (In 
Zone I )  it is very common at  Kobo (37078) in the var. glabre~cens and wee 
observed (in Zone 3) just within the Hills a t  Balek (36897). 

Rhamnus nepelensls, Wall. Lawson in Hook. f., F1. Brit. Ind. i. p. 640. 
A shrub, in distribution Assamo-burmese. When clipped, it makes a good 
hedge in Dibrugarh. I t  is common in the upper part of the Assam valley 
in places where it gets sun. It occurs (in Zone 1) a t  Sadiya, and at  Kobo 
(37410) by the edge of the Ken~i chapri. It was found (in Zone 3) on the 
edge of forest a t  Janak~nukh over the river, and between Jenakmukh and Aieng 
(37228), and again (in Zone 4) upon the clearing8 of both Ponging end Rotuog. 
Ite red berries were ripe in November. 

Hovenle duleis, Thunb. Lawson in Hook. f., F1. Brit. Ind. i.  p. 640. A 
tall tree, considered to be a native of China, whence by cultivation it haa been 
spreed along the base of t,he Himalaya as far west as Chamba, and into the 
Naga Hilla. Being tall and long-lived, it far outlasts the wandering cultive- 
tion of Asaam, and persists as the old clearing passes into high foreat. Gri5th 
(Tiana. Agri.-Hort. Soc. India v, 1838, p. 123) names it (for Zone 1) in his 
list of Sediya plants ae " found in Singpho jungle," but I do aat emctly 
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understand his expression. It is not uncommon a t  Kobo (37090), and again 
(in Zon,e 4 )  by the Dihang a t  the mouth of the Yamne river, as also along the 
Sissin-Yambung trail which is close t o  the river bank for a considerable way. 
It stands leafless from the middle of November, a t  the same time shedding the 
small branches which carry the ripe fruit. 

Couania lepto~t~achya, DC. Lawson in Hook. f., F1. Brit. Ind. i p. 643, 
A large sprawling shrub, in distribution Himalayo-malapian (in Zone I ) .  
It is common in partial shade a t  Sadiya (32637) and a t  Kobo (35924). I t  
occurs (in Zone 3) in the Hills as a t  Janalunukh (36481), by the Sipi stream, 
east of Balek, and (in Zone 4) a t  Rotung (37384), being common at the last- 
named place. The Abors call it Shi-tat-kher. It was found in flower in the 
Hills and the plains under them in the end of February, and was also in flower 
a t  Sadiya in August. 

Rhamnaeea ? or Euphorbiacea or Urticacea. A very curious shrub, found 
Bterile only, having its lower side-branches turned into stout spurs up to  
12 cm. long and appearing useful for assisting the rather spongy stem in 
sprawling over other vegetation. It was found twice only, once (in Zone 2) 
upon the Pilung chapri, there present in abundance, and the other time (in 
Zone 3) upon 8 stony clearing in the Serpo valley a t  1,700 ft. or 518 m. 
(3631 4). 

Vitls repens, W. & A. Lamson in Hook. f . ,  Fl. Brit. Ind. i. p. 646. A 
fairly large clirnher, in distribution Indo-malaysian. It was found (in Zone 4 )  
in the gorge of the Dihang river under Rotung a t  1,000 ft. or 305 m. (37377)g 
with its black berries ripe and conspicuous on the red pedicel8 in December. 

Vitls heyneena, DC. V.  lanatn, Lawson in Hook. f., F1. Brit. Ind. 
i. p. 651 (in part). A big climber, Indo-burmese in distribution, but inegulsrl~ 
so, found in the forest at Kobo (36779). 

Vitis bracteolata, Wall. Lawson in Hook. f., F1. Brit. Ind. i.  p. 654. A 
climber, in distribution Assarno-burrnese. I t  occuis in open places, and (in 
Z a e  1 )  was found in such a t  Kobo (37000) : and (in Zone 3)  in the Hills 
it wes found a t  Janakmukh (37251) upon the bank of the Dihang a t  upper 
flood level, and again in corresponding positions (in Zone 4) between Puak 
and Yambung (37687). It was on the clearings of Ponging and Rotung* 
and  on various sides of Yarnhung among fruit trees, or scrub up to 1,500 ft- 
or 4W m. towards Kebang, and upon " Signal IId,l." I t s  berries turn brownish 
and then purple-black in Janua y. 
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Vitis obovata, Lawson in Hook. f. F1. Brit. Ind. i, p. 658. A large vine, 
in distribution Assamese. It occurs (in Zone 1) in high forest a t  Kobo (36920, 
35929, 38113), and (in Zone 2) on the north edge of the Plains under Balek 
(36998). I t s  stout stems can be recognised in the bottom of the  forest by 
their lenticels. 

Witis planieaulis, Hook. f .  Lawson in Hook. f., FI. Brit. Ind. i. p. 658. 
An enormous evergreen climber, in distribution Assamo-chinese. I t s  big flat 
stem is a frequent object in the high forest (Zone 1 )  at  Kobo (35934, 35945, 
35986,37015), but is more rarely seen (Zone 2 )  in the forests over the pleistocene 
gravels from Pilung to  Pasighat. In  the Hills (Zone 3) it is comnion a t  Janak- 
mukh (37247) and up the Janak stream, a t  Renging camp, (Zone 4) near the 
Dihang a t  Puak and. a t  Yambung, and between Renging camp and the 
Ealik valley, on the " razor-edge " ridge between the Lalik and Igar valleys 
at 3,800 ft. or 1,158 m. near Icalek, and a t  4,700 ft.  or 1,433 m. on the hills 
immediately south of Rotung, 111 both the latter places the host plant of 
Sapr.ia bengnlensis. I t s  bronzed new foliage and purplish black fruits mere 
found in December. The broad diameter of the stem is about 28 times the 
short. I t  goes right to the top of the forest. 

Vitis Ianceolaria, Roxb. Lawson in Hook. f., F1. Brit. Ind. i. p. 660. 
A big evergreen climber, in distribution Indo-mslaysian. It occnrs (in Zone 
1) in the high forest of the Plains a t  Pobanlukh (37047, 37064), and (Zone 2) 
a Pasighat (36767) : and again just within the Abor Hills (Zone 3) about 
Janakmukh and up the Janak stream (37292). I t s  white berries were ripe in 
December, and pigeons were observed to  swallow them whole. 

Vitis rnmicispcr~na, Lawson in Hook. f., PI. Brit. Ind. i. p. 661. An 
enormous evergreen climber, in distribution Himalayo-malaysian. It cli~nbs t o  
the top and over the top of high forest ; but its thick lenticellate stem continues 
to hold chlorophyll right from the ground. It was found (in Zone I ) ,  in the 
forest a t  Kobo (35928) in plenty, but (in Zone 2) only rarely upon the pleistocenu 
gravels between Pilung and Pasighat. Within the Hills (in Zone 3) it was found 
a t  Janakmukh (37271), a t  Renging camp (36671), (in Zone 4) a t  Rotung in 
the gorge of the Dihang above Rotung a t  4,700 ft. or 1,433 m., over the 
Libang stream a t  2,600 ft. or 792 m., and over the head of the Igar stream 
at  4,500 ft. in oak forest (36201). I t  may have been this species which Griffith 
found in fruit in the month of February a t  Saikhoa (Notulce, iv, p. 700). I n  
the Abor Hills it was found with new red foliage in January. 

A big vine a t  Kobo appeared to  be 300 ft. or 90 m. long. And the po~ ' -  
tion in which it was suspended indicated that it had outlived the supports 
over which it h t  grew. 
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Lees aspera, Wall. Lawson in Hook. f., F1. Brit. Ind. i, p 665. Prein, 
Bengal Plants, i, 1903, p. 340. A shrub, in distribution Indian. I t  is very 
much at home in the Abor Kills where it attains a height of over 6 m., lining 
dream-sides or other small opening0 in the forest. It occurs (in Zones 3 and 4 )  
all along the course of the Dihang river from Janakmukh to Yambung and 
on the Janak (37300), Yamne and Side streams arching out into the sun; Its 
stems appear to live for three years ; in December one is not yet flowering, 
another is fruiting and a third is dying. 

It was found also upon the clearings of Pangi village and on clearings over 
the Libang etresm. 

Leea crtspa, Willd. Lawson in Hook. f., PI. Brit. Ind. i, p. 665. A 
coarse herb in distribution Indo-.bmese. It asserts itself against grass in 
open places such as (in Zone 1 )  the grazing ground a t  Sadiya, and the Kemi 
chapri near Kobo, and also it is to  be found near the Brahrnaputra banks 
close to Pobamukh (37012). I t  is a t  its best in the Rains, and at their close 
in November dies down, the leaves turning red, and then the stems breaking 

UP. 

Leea indiea, (Bum. f.)  Merr. Z. sambucina Willd. Lawson in Hook. f., 
Fl. Brit. Ind. i, p. 666. A large shrub, in distribution Indo-malaysian, and 
extended to  Australia, collected (in Zone 3) a t  Janakmukh (37164). 

Leea trifoliata. hwson in Hook. f., F1. Brit. Ind. i, p. 666. A herb 
about 1 m. high in distribution Assamese, found (in Zone 1) in high forest st 
Sadiya in plenty, near Kobo (35961) and (in Zone 2) between Pilung and 
Pasighat where it was by no means uncommon. 

Lee8 robusta, Roxb. Lawson in Hook. f., F1. Brit. Ind., i, p. 667. A 
ehrub, in distribution Indo-bumese. I t  occurs in shade (in Zone 3) at Jenek- 
mukh (37260), a t  Renging camp (36711), and (in Zone 4) a t  Rotung upon the 
deep aide of the gorge of the Dihang (37599). It was in fruit in December. 

0apindeceae. 

Allopbylus zeylaniens, Linn. Hiern in Hook. f., F1. Brit. Ind. i, p. 673. 
A mal l  tree or ehrub, in distribution irregular, and posttibly aomposed of 
two apecies, one occurring in Ceylon, the other Awmeae, found (in Zone 1) 
in deep ehade at Kobo (37069). 

A11ophylom Cabbe, Blunle, var. serratus (Rorb.). Iliern in Hook. f., 
Brit. h d .  i ,  p. 674. A ~crambliug mhub, in distribution 1ndemoley8~n 
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with an extension to Australia. It was collected (in Zone 4) in forest in the 
Lalik valley at 2,300 ft. or 701 m. (37326), and found over Rotung a t  3,600 ft. 
or 1,197 m. and Babuk a t  2,600 ft. or 792 m. It bore its brilliant orange-red 
berries in December. 

Aeseulus punduana, Wall. Hiern in Hook. f . ,  F1. Brit. Lnd. i, p. 675. A 
fairly large deciduous tree, in distribution Assamo-burmese. I t  was obtained 
(in Zone I )  by Gri5th near Sadiya (Notulce iv, p. 542 and in Trans. Agri.- 
Hort. Soc. Indza, v, 1838, p. 122, in which latter place he puts 4 query after bie 
determination). It is common in the Plains forest at  Kobo (36768) and 
thence (in Zone 2) t o  Pasighat. It coines into new leaf in December, and into 
flower in February. 

Lepisantl~es Listeri, Icing ex Radlkofer in Records Bot. Survey India, 
iii, 1907, p. 344. A tree, endemic, being as far as at  present known confined 
to the Daphla and Abor Hills ; by no means uncommon (in Zone 3) between 
Janakmukh and Aieng (36469, 37226) and (in Zone 4) up the Dihang valley 
at Puak at 900 ft. or 274 m. (37683), in the Lalik valley at 3,100 ft. or 946 m. 
(37346) and above the head of the Igar stream at 3,600 ft. 1,097 m. (36277). 
It was in flower and in fruit in December, and came in t i  new leaf in 
January. 

Apl~ania rubra, Radlk. Sapi1zr1.u.s attenuntrrs, Wall.: Hiern in Hook. f . ,  
F1. Brit. Ind., i, p. 684. A small tree, in distribution Assamese. It appears 
to be absent from the forests at  Kobo, but was inet with as a shrub 3 m. high 
near (Zone 2) Behrung (37106) and just under the Hills north of Pasighat. 
In the Hills (in Zotze 3) it was found between Janak~nukh and Aieng (36462, 
37236), at  Janakmukh (36855), at Balek both at  1,300 and at 1,500 ft. or 
396 and 457 m. (36510), in the Serpo valley rather plentifully on the north 
hill slopes (36328, 36843), and at Renging (36676). Then further into the 
hills (in Zone 4) it was observed in the gorge of the Diliang under Rotung but 
nowhere beyond. The aalmon flowers were open in December, and the 
fruite were nearly ripe in March. 

Acer nivoum, Blume. Hiern in Hook. f .  F1. Brit. Ind. i, p. 693. A very 
large tree in distribution Assamo-malnysian, but somewhat irregularly so, 
It was found (in Zone 3) upon the south face of Bapu at 4,200 ft. or 1,280 m. 
(36634), the Abors calling it Alcilorank. 

Aeer oblongam, Wall. Hiern in Hook. f., F1. Bib.. Ind. i, g. 693. An 
evergreen tree of medium size, in distribution Himalayo-chinese extending to 
the Shan plateau. It was found (in Zone 3) at 1,400 ft. or 437 m. on the north 
side of the Serpo valley (36327), at 4,500 ft .  or 1,372 m. b.etw,een the Serpo w.d 
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the Lalik (36374), and over Renging camp. The season of fruit-fall for it, 
had passed before I was able to enter the Hills, and that made it difficult to 
ascertain the exact abundance of the tree. 

Acer Thomsoni, Miq. A. uillosum, Wall., var Thornsoni, Hiern in Honk. 
f., F1. Brit. Ind. i, p. 695. A considerabIe tree, in distribution Assamese. 
It was found (in Zone 3) a t  3,700 ft. or 1,128 m. above Renging camp (36373) 
and at 3,600 ft. or 1,097 m. on the water-parting between the Serpo and Igar 
streams (36224). 

Turpinia pomifera, DC. Hiern m Hook. f., F1. Brit. Ind. ii, p. 698. A 
medium-sized evergreen tree, in distribution Indo-malaysian. It occurs 
(in Zone 1 )  in forest north of Sadiya (32656), and at Kobo (36797). Within 
the Hills it was found (in Zone 3) at Renging camp (36659). 

Sabiaceae. 

Sabia lanccolata, Colebrooke. Hook. f . ,  F1. Brit. Ind. i, p. 2. A sprawler, 
in distribution Assamese. I t  occurs (in Zone I )  in slightly open places near 
Sadiyu, slid again uot unconllrlonly at  Hobo (37021). On the Pleistocene 
gravels (Zone 2) it is more rare ; but was found a t  Pilung, Lokpur and Behrung. 
Within the Hills (in Zone 3) it was found a t  Janakmukh (27469), along the 
Janak stream, at  Renging camp (36658), (in Zone 4) in the Lalik and in 
the Igar valleys, near Rotung at 1,800 ft. (36827), near the Side river, upon 
the edge of the Dihang at Puak and Yambung (37702), and at Pangi village. 
It was not obsellred above 2,000 ft. or 610 rn. It commenced to flower in 
November, and was out of flowering in March. 

Griflith got a Sabia a t  Sadiya, which probably was this (Trans. Agri.-Hart. 
Soc. India, v, 1838, p. 126). 

Meliosma dilleniaefolia, Wall. Hook. f., F1. Brit. Ind. ii, p. 4. A large 
s h b  or small deciduous tree, in distribution Himalayan. It was found in 
the IIilb (in Zone 3) at Belek, at  Renging camp (36704), (and in Zone 4 )  by 
the Ldik stream, as well as in great plenty about Yambung both by the Dihang 
and on the hillsides towards Kebang. Also it was acrow the Dihang on hill- 
sides over the Libang stream st 1,400 ft. or 427 rn. (37731). 

Melioama simpllcitolla, Roxb. Hook. f., Fl. Brit. Ind. ii, p. 6. A medium 
sized tree, attaining 14 m. in height, in distribution Indo-burmese or Indo- 
malayak. It ia a by-no-means uncommon tree (in Zme 1 )  of the 
second line in the forest st Kobo (35976, 37416) and (in Zone 2) at Lokpu 
within the Hills it was found (in Zone 3) near the Dihang at Janakmukh, a t  
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Renging camp (36626), and (in Zone 4) from Rotlmg (36053) t o  Yambung 
where i t  is part,icularly common. It does appear not t o  ascend above 2,000 
It. or 610 m., if as high. It flowers from November forwards. 

Dlcliosma pinnata, Roxb. Hook. f. ,  FI. Brit. Ind. ii, p. 6. A shrub or 
a small tree, attaining in the Abor Hills as much as 10 -13 m. in height, in 
distribution Assamo-burmese, with an extension beyond the Bengal plain 
in the Circars. It occurs in the Plains (in Zone I )  on the edge of the Kemi 
chapri, and in the Hills about old clearings (in Zones 3 and 4 )  especially a t  
Rot~ulg (36137), where it was very abundant, and a t  Balek, and on the 
Sipi strenm. 

Mcllosma 2 A tree with leaves corisceous, long-elliptic-obovate, acurninate 
in dimensions up to  30 by 11 cm., found in young bnd (in Zone 3)  a t  Renging 
camp (36716)) and (in Zone 4) a t  Puak (37642) and by the Side river (36073). 

Anacardiaceae. 

Rhus semialata, Murray. Hook. f., F1. Brit. Ind. ii, p. 10. A medium 
sized tree, the source of chinese galls, in distribution Himalaya-chineae, and 
now run wild in Java. It was found (in Zone I )  in grass-land a t  Sadiye (35778) 
in fruit in November. 

Rllus Crifithii, Hook. f., PI. Rrit. Ind., ii, p. 12. A tree. in distribution 
Assamese, found in the Hills (in Zone 3) a t  Renging camp (36672), (in Zone 4 )  
over the mouth of the Yarnne river, and in an exposed ~osi t ion between Puak 
and the Side streom a t  800 ft. or 244 m., leafless but comiug into new leaf in 
January. 

Mangifcra indicn, Idinn. Hook. f., PI. Brit. Ind. ii, p. 13. The cultivated 
mango of India, rt tree of Indian origin, and wild in some of India, inch- 
ding part#!$ of Assaln, but not observed really wild in or under the Abor Hills. 
It is cultivated (in Zone 2 )  about Sadiya (oide Ganlmie in RecortZs Rot. Sirraoy 
Indin, i ,  p. 71 :, and occurs as a rc.Iic of former cultivation a t  Pobamulih. It 
is called Kedi by the Abors, according to  Lorraine, and also Tagung. 

Ma~lgifcra splvatirn. RoxQ. Hook. f., FI. Brit. Ind. ii, p. 15. A large 
tree, in diutri1)ution I\ssairin-b~~r~l~cse, rxtcntling to  Central Nepn.1, along the 
Himalaya. It was observed (in Zonp 3) as a very handsome bhmtly pyramidal 
tree at  Ram~liidambnng (361151) and Itengin17 c'mp (36662). I t s  fruit waa 
f a l l b  8 s  the new leaves appeared in Diarch. 

& 
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Bollgarna ? A rather large tree with the leaves in tufts a t  the ends of the 
branches, these leaves obovate, acuminate, in dimensions up to  30 by 10 cm., 
falling red in the end of January, found (in Zone 3) on the south side of the 
Serpo valley a t  1,300 ft. or 396 m. (36381). 

Taplria hirsuta, Hook. f. Hook. f., F1. Brit. Ind. ii, p. 28. A large sprawler, 
In distribution Assamo-burmese, with an extension along the Himalaya to 
Cmtrsl. Nepal. ( In  Zone I), it is very common at  Kobo on the bank of the 
river Brahrnaputra, and on pathsides or by any other small opening in 
the forest (36788, 37077, 37405) ; (in Zone 2) i t  ocours from Pilung to  
Lokpur. 

In the Hills (in Zone8 3 and 4 )  it occurs, below 2,000 ft. or 610 m., as, upon 
the bank of the Dihang under 'Renging and a t  Pualr, the bottom of the Serpo 
valley near the Renging refuge village, and just above Renging camp (36736), 
in the Lalik valley, near the Sidi stream and a t  Yambung on the stream bank8 
and up the  hill side towards Kebang. Its cream-coloured flowers were fist 
produced in the middle of January. 

Drimycarpus racernosus, Hook. f .  Hook. f., F1. Brit. Ind. ii, p. 36. An 
evergreen tree, in distribution Assamo-burmese. It was found (in Zone 3,) 
88 a large tree with slight buttresses below, and the lower branches falling r 
little from the horizontal, in the Serpo valley a t  1,000 ft. or 305 m. (36379) 
and at Ranging camp (36653). 

Spondlas oxillaris, Roxb. Hook. f., F1. Brit. Ind., ii, p. 42. A tell tree, 
in distribution Aseamo-burmese ; differing from typical 8. alilhris in going 
bare for a brief period in January, not infrequent in the Abor Hills, found (in 
Zone 3) above the Rammiclambang clearing, in the 8erpo valley and a t  Renging 
camp as well as above it to 4,000 ft. or 1,219 m. and (in Zone 4) over the mouth 
of the Yamne river, at  Pongirig, at  Rotung, a t  Puak (37690) and st Yembung 
oamp. 

Corlario nepaleosis, Wall. Hook. f., F1. Brit. Ind. ii, p. 44. A shrub, 
confined to  the margin of water, in distributiorl Himaleyo-bumese. Criffith 
fouud it (in Zone 1 )  colnnlon on the Brlthnlrtprltrs above Sediye (Trraa. Agri.- 
Horl. Soc. India, v, 1838, p. 123). I t  is conlmon on the bank of the Diheng 
(in Zones 3 and 4 ) ,  below upper flood limit in the Rotllng goge  at  ~enekmukb 
(37152, 37461), a t  the mouth of the Sireng river, bearing flowers in 
l)wo~uber. 
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Leguminosae. 

Crotalaria alata, Ham. Hook. f., F1. Brit. Ind. ii, p. 69. A half-woody 
plant in distribution Himalayo-malaysian, which exists under di5cultiee 
on account of grass fires, (in Zone I) on the Kemi chapri (38121) and (Zone 3) 
was found also a t  J a n a h u k h  (37265), and (Zone 4) on clearings near Rotung 
vilhge towards the Sireng river. 

Millettia pulchra, Kurz. Baker in Hook. f., F1. Brit. Ind. ii, p. 104 : 
Dunn in Journ. Linn. Soc. Bot. xli, p. 150. A small tree, tall-pyramidal 
in outline, up to  20 m. in height, in distribution Assamo-burmese, and in south 
China, ; Dunn remarks that i t  has the widest distribution of all the genus. It 
was a conspicuous tree in the forest (in 2on.e 2) near Pasighat (38136), and 
again (in Zone 3) in profusion from Janakmukh t o  the forest a t  the top of tbe  
clearings of Rammidambang, when in flower a t  the beginning of March. Its 
flowers are white with a green spot in the centre of the vexilluin. The vtlriety 
represented is var. tomcntosa, Prain, which occurs in Manipur, the Naga Hills 
and the Ruby Mines district. 

Millettia pacl~ycrtrpa, Benth. Hook. f., F1. Brit. Ind. ii, p. 106. A small 
tree, thepodsof which are used as a fish-poison, in di~t~ribution Assamo- 
burmese : (in Zone 1 )  by no ineans nncominon in the high forest a t  Kobo 
(37064) end towards Poba~nukh (38224), where its pendent new liver-coloured 
foliage makes i t  conspicuous in December. A MiUettia thought to  be tho 
same was observed a t  Janakinulch. 

Millettia piscidin, Wight. Baker in Hook. f . ,  F1. Brit. Ind. ii, p. 107. 
Dunn in Journ. Linn. Soc. Bot., xli, p. 166. A small tree, in distribution 
h m e s e ,  found (in Zone 3) at  Renging, ( 9 6 0 ,  36740) where thousande 
of pods littered the ground in the month of January. 

Cymnnelrdas ehlnensis, Baill. in Bull. Soc. Linn. Par. i, 1875, p. 34, ver. j 

A tall straight tree, i11 clistribution Chincsc found on a spur (in Zone 3) 
above Renging camp at  4,000 ft. or 1,210 m. (3Gq2) in forest of Castafiopsie 
end Quercue. It carried fruit in January, and t h i ~  fruit is thicker than the6 
of typical G .  ch,in~nsis. The plant must be found in flower in order t o  escer- 
b i n  if here rightly placed. 

Bmlthla sendtlva, Ait. Raker in Hook. f . ,  F1. Brit. Ind., ii. p. 148. A 
towgh ennuel herb, in distribution Indo-malaysian and through southern 
Chine, found only (in Zone 1)  in the grees-land at Sadiye. 

K 2 
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Desmodlum cephslotes, Wall. Ralrer in Hook. f., F1. Brit. Ind., ii, p. 61. 
A large shrub or a t  times even a small tree, in distribution Indo-malaysian. 
It was found o?lly (in 2on.e I )  in the Plains, by the Kundil river m ~ t  of Sadiya 
(32668), its slightly fragrant white flowers open in August. 

Desmodinm Irrlflorum, DC. Baker in Hook. f., F1. Brit. Ind., ii, p. 164. 
An uncierdhrub, in di~t~ribution Indo-mdaysian. Gammie recorded it (for 
;?one 1) as 0, p l ~ n t  of Sadiya (R17co~rEc Bot. Stwzjry India, i, p. 71),  and it occurs 
st Kobo upon the bank of the Brahmaputra (37067). What is believed to be 
it, we,. seen also up011 the  Bemi chapri. 

Desmodlum parvilollum, DC. Raker in Hook. f., F1. Brit. Ind., ii, p. 172. 
An annual herb, in distribution Indo-malaysian and through southern China. 
It was found (in Zone I )  a t  Kobo (37407), an old plant in fruit. Had. it not 
been old, I should heve suspected that it had reached that  place by accident 
through the stores of the Expedition. 

Viela hlrsuta, Koch. Baker in Hook. f. ,  F1. Brit. Ind., ii, p. 177. A 
weed of crops throrigh the Old World, chiefly in the north temperate zone, 
quite general in northern India, and introduced into the Abor Hills along 
with grain irom North-western India used by the troops. It appeered (in 
Zones 2 and 3) in Pasighat camp, and again neer Renging camp at  about 
2,000 ft.  or 610 m. (36332), flowering in February. 

Lens escelentn, Moench. En~rfm Lens, Linn. Baker in Hook. f., 
B i t .  I d .  i ,  . 1 .  The cultivat,ed Lentil, which from being served out 
to the troops appcnred in the camps (of Zo,ze 1 and 3)  st Kobo and Renging 
flowering in the end of February. 

Shntcria vestita, W. & A. Baker in Hook. f., F1. Brit. Ind., ii, p. 181. 
A half-woody climber, in distribution Indo-rnalayrtsi~n. It was found (in 
Zone 3) only upon the  I'lcixtocene gravels neer Jannkmukh (37264, 3747511 
both upon the ban]< of the Jauak stream and upon the bank of the Diheng. 
I t s  greenish magenta flowers were open in December. 

Domasia villosa. DC. Raker in Hook. f . ,  F1. Brit. Ind., ii, p. 183. A 
climbing herb, in rlist.ril,,~t,in~, in South Africa, Madagascar, and in Asie Indo- 
mal6j-aim. It was f o ~ l n d  (in Zonr. .;') near H r l l y i ~ ~  rd'~lgc? village a t  1,400 
ft. on the crest of a sh:~,rp rirlge nlllning through thick forest (36318) and 
neer Renging camp (36735). I t  carried fruit in January. 

Mycine h i s ,  Sieb. & Zucc. Balrer in Hook. f.,  F1. Brit. Ind., ii, p. 1t14. 
The soy-been, widcly oultivsted in Asia and elsewhere, very much a crop of 
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China, and from China along the Himalaya, as well as southwards rather 
sparingly t o  Java. The Abors grow it and it was found (in Zone 4) on their 
clearings a t  Rotung. 

Mucrrna sp. A climbing herb very common (in Zone I) a t  Kobo, and 
epain (in Zone 4) in the gorge of the Dihang under Rotung and a t  the mocth 
of the Sireng river, as old dehisced pod3 hanging upon leafless vines. 

Erythrlne stricto, Roxb. Baker in Hook. f . ,  F1. Brit. Ind., i i ,  p. 189. 
A small tree, in distribution 1r:do-burmese but irregularly. It cannot snr- 
vive in high forest, but exists on river-hanks and is planted by the Abors in 
villages. It occurs (in Z o v c  I )  on tlie Bmhin~,pntra banks a t  Pobnmulrh, 
acd (in Zone 2) on the Dills112 bmllis at Pnsi~liat  (36764), (Zone 4) a t  the 
mouth of the Sireng river. at Pnnk and l'~~ni1)ung. In  Balek village (Zone 3) 
it was seen planted with Piper Befle imcicr it ; and a t  Rot~mg (Zone 4 )  it waa 
seen on a clearing. It goes leafless in January, and flowers a t  the end of 
February. The Abors call it Ta-gat or T-gat. 

llllsstersia assomica, Benth. M. cleist c a r p ,  Baker in Hook. f., F1. Brit. 
Ind., ii, p.  195. A woody clinzber in dist.rihution Assamese, found (in Zone 
3) in a patch of tall Scrccl~rrl*zim a t  Janalrrnukh 11pon the undercliff (37212), 
(in Zone 4) in scrub a t  Rotung and ill forest at Puak at 1,000 ft. or 305 n ~ .  
(36035). 

Puerrrrirr 2 bella, Prain. in Jonrn. As. Soc. Bengal, lxvii, p. 288. The 
leaves and stem collect.cd exactly match the plant of the Kachin Hills, which 
is quite likely t o  extend t o  the Abor Ilills : but it was found sterile only, as 
a big woody climber going to  the toy of Iiigh forest (in Zone I )  a t  ROO ft.  or 
244 m. near the Dihang river by the mont,h of the Side (36223) and above 
Rotung a t  4,700 ft. or 1,433 m. The stem is flattened and very twisted, in 
colour of a light grey. 

Vigna Vrtiong, Endl. Raker in Book. f . .  Wl. Rrit,. Ind., ii. p. 205. A bean 
universally cultivated throuph tlie Tropics, ant1 ohscrved (in Zona 1) a t  Sadiya 
(32641), but it was not seen anywllere in tlit. ,ibor JTill~. 

Pachyrl~ixr~a a n g a l ~ t o ~ .  Rich. T3nl;cr in TTook, f., 171. Brit. lnd., ii, p. 207, 
,The Yam-bean, cnltjivtbt,ctl witirlg in il lc 'I'rorics. Ionl?tl as a relic of old culti- 
vation upon old clearings (in Zoitc 1) between l<ol)o and Pob:tnlukil (37014). 

. . Atylosia aearul)neoidcs, Bcnt,h. Baker in Jloolc. f., F1, h t .  J l ld . ,  11, 

p. 225. A biennial clilill)cr i l l  di: lrilrt:t ion i l l  ~ I a i ~ r i t i t l ~ .  I\Iadagasc.~r, and ns 

to  Asia Indo-mnlsysinn. I t  was found only (in Zoue I )  near Lobe (37 119). 
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Cajanas lndlens, Spreng. Baker in Hook. f., Fl. Brit. Ind., ii, p. 217. 
The Dal plant, widely cultivated through the Tropics, and especially in India. 
(In Zone 3) the villagers of Balek grew it on their clearings under the names 
of Tan-gum and Da-yil, which latter is obviously a distortion of the hindi, 
Del (36447). 

Fleminglr congests, Roxb. Baker in Hook. f., F1. Brit. Ind., ii, p. 225. 
A small shrub, in distribution Indo-mzlaysian. I t  cannot hold its own in the 
forest, but is able to do a t  flood-limit on the bank of the Dihang, where it 
was found (Zone 3) a t  Janalunukh, (37488). (and Zone 4) under Ponging, under 
Rotung and by the mouth of the Sireng (37396). The highest of these is 
under 800 ft. or 244 m. 

Dalbergia [Jissoo, Roxb. Baker in Hook. f., F1. Brit. Ind., ii, p. 231. 
Prain in Ann. Roy. Bot. Gsrrd. Calc., X, 1904, p. 57. A fairly large tree, in 
distribution Himalayan, but widely cultivated also away from the gravels 
st the base of the mountains where it is at home. It was observed (in 
Zone 1) ~t Sadiya, doubtless planted ; but not where it might have been 
expected in stony streams beds towards Balek or Janakrnukh. 

Dalbergla plnnate, Lour. D. lamarindifolia, Roxb. Baker in Hook. f., 
m. Brit. Ind., ii, p. 234. A sprawler in distribution Assamo-malaysian, but 
very nearly related to two species of south-west India. It was found (in 
t o n e  3) above Renging camp a t  2,200 ft. or 671 m., (in Zone 4) by the Dihang 
river betwesn Yambung and Sissin, and on the hillside towards the Dihang 
under Kebang at 2,100 ft. or 640 m. (36001) and near Rotuug. Ite old leeves 
fell in Jenizery. 

Dalbergia Ollverl, Gamble. Prain in Ann. Roy. Bot. Gard. Cmlc., X, 1904, 
p. 92. A large deciduous tree, in distribution Asearno-burme~e but now only 
for the first time recorded for Assem. I t  extends to Siam. It woa found (in 
Zone 3) in the %rpo valley near the Renging refuge village, (in Zone 4) over 
the mouth of the Yamne river at  1,600 ft. or 488 m. (36159), end a t  Pongging. 
It was in fruit in January and was going bare. 

bslbondlts brsetclrtr, &ah. Baker in Hook. f., F1. Brit. Ind., ii, p. 948- 
h half climbing ~hrub, in distrib~~tioo Asssmese, found (in Zme 3) below tb. 
Rammidarnhang d a r i n g  and on the hill top between Rammidambang and 
the Oerpo vslle?r(&~e 4 )  in the gorge under Rotung, and on the ast bank of 
the Dihang opposite Yambung a t  900 ft. or 274 m. being exceedingly c o w *  
there in secondary jungle (3601 1). 
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Mezoneurum cucullatum, W. & A. Baker in Hook. f . ,  F1. Brit. Ind., ii, 
p. 258. A large woody climber, in distribution Indo-malaysinn. It attains 
(in Zones 1 and 2) the top of the high forest a t  Kobo, and elsewhere in the  
Plains is common ; but not so common on the Pleistocene gravels as en the 
loanis south of them. I n  the Hills (in Zones 3 and 4) it is by no means tare 
up to  an altitude of 3,200 ft. or 975 m. It flowers in November. 

Cleditschia Delavayi, Franchet, P1. Delav. 1890, p. 189. A big tree, found 
in the Chinese province of Yunnan, and now added to  the Indian flora. It 
was found (in Zone 3) immediately behind Janakmukh camp in high forest, 
and measured, felled, 120 ft. or 37 m. in height, with a girth a t  breast-height 
of 2 m. (37178). I t s  wood is very brittle, and the branches shattered to  a 
remarkable degree on the fall of the tree. The trunk branched first a t  13 m. 
from the and from that upwards it and the branches bore many 
epiphytes. 

In  Upendranath Kanjilal's P~cliwhinary list of pln~zts of upper .4ssam . . . . 
Iron& Colleclions made . . . . . .during. . . . . . . . 191'1.3-14, nos. 645 and 646, are 
epecies of Glediti..chin with Abor ancl Miri vernacular names, which should be 
compared with this. 

Cassia Tora, Linn. Baker in Hook. f., F'l. Brit. Ind., ii, p. 263. An 
annual weed, in di~tribnt~ion pantrol~ic (in Zone I ) .  I t  is very coinmon 
through the grazing land at Sil~liys along with A T / ~ > I I Z ~ S ~ ( Z  t1ulg(~ris, Pardan- 
thus chinensis, and other plnilts which like it are avoided by cattie. 

Rauhinh rufs, Grah. Baker in Hook. f. ,  F1. Brit. Ind., ii, p. 280. A 
woody climber, in distribution Asmino.~bnr~nese, found (in Zone 3) in the 
Serpo valley on the south side a t  1,600 ft. or 488 m. (36384). 

Rar~hinia divergens, Xaker in Hooli. f., F1. Brit. Ind., i, p. 282. An un- 
eatisfactory species because it is difIicult to  dia~nose from immature condi- 
tions, in distribution Assamo-b~lrmesc, unless the Assain specime~is assigned 
to  it are wrongly placed, found (in Zone 1 )  in the forest st Iiobo (37022), and 
(in Zone 4) a t  Rotung, sterile only, and therefore doubtful. 

Raehinla purporea, Linn. nalter in Hook. f., F1. Brit. Ind., ii, p. 284. 
A tree of medium size, in di~trihut~ion Himalayo-n~alaysien and extended by 
oultivetion t o  western India. It grow8 to  about 50 ft. or 16 m. in height 
commonly (in Zones 1 ,  2, .3 rtnd (4)  near the Hrahmaputra and Diheng all the 
way from Kobo (37056) to Yanlbl~ng nild aon~et~imes leans out over the river : 
and aacends the hills to 1,300 ft. or 396 nl. in altitude. No. 36760 was col- 
lected a t  Paaighrst ; and no. 37626 at  Rotung. 

The f r s g r ~ n t  white f l o i v ~ r ~  irmy br, follr~d. from November ; and leaf changa 
comes in March. The A h r s  call it Og-yok. 
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sareea 2 A tree with big silvery buds, just bt~rsting in February, and 
with leavos ll-pinnate, the leaflets lanceolate elliptic acumiuate in dimensione 
6-9 by 2 cm., found without flowers near Renging camp (36680). 

Leucaena glauca, Benth. Baker in Hook. f., F1. Brit. Ind., ii, p. 290. 
A rather small tree of American origin, now agread very widely through the 
Tropics, including most of the darnper parts of India. It occurs (in Zone 1)  
st Sadiya (35904b 

Leucaena sp. Apparently a new species of Leucaena which occurs in 
the Abor Hills and in the Hkampti country of northern Burma. The late 
Captain Toppin collected it a t  Sankai Psi in February 1912 (his numbers 
6314 mcl 3200) ; and I found it in secondary forest above Upper Rotung 
camp at 2700 ft. or 823 m. (36092) aa a tree 10 m. high with dark glossy laves 
and very white wood. The tree carried ripe pods. 

Acacia Intsin, Willd., var. oxyphylla, Baker in Hook. f., F1. Brit. Ind., 
ii, p. 237. A rather considerable woody sprawler, in distribution Indo-malay- 
sian, (in Zone I ) ,  exceedin~ly common a t  Kobo (35999), and northwards in 
i ungle (in Zone 2 )  on the Plains to Pilung, absent over the Pleistocene gravels, 
but reappearing at Pasighet, and from Pasighat plentiful (in Zones 3 and 4) 
up the Dihang valley as far as exploration was carried, i.e., to Yambung. 
It was not obsewed above 2,000 ft. or 610 m., and only rarely above 1,500 
ft. or 457 m. At times it is in high forest, and one vigorous plant in such had 
a stem 32 cm. in circ~unference a t  brertst-height ; but it is usually smaller. Its 
seedlings were observed in greater shade at Kobo than any other plant. The 
Nagas who acted rta carriers to  the Expedition collected the &ems and used 
them as soap. 

Acacia pennatn, Willd., vnr. arropbola, (Don). Raker in Hook. f . ,  F1. 
Brit. Ind., ii, p. 207. Frairl in King, Mat. F1. Mal. Perims., ii, p. 250. A 
large climber, occurring in Tropical .Urica, and in distribution in Asia Indo- 
malnysion, the variety Assonlese. I t  is not uncommon (Zone I )  at Kobo 
near the river bank, nnrl on the crlge of the Kemi chapri (in Zones 2 and 3) 
ft occurs on the bank of the Uihang from Jar~aklni~kh (26681) to PagighAt 
and neer the Sipi stream between Bnlek and Jarlrtknl~ikh where it ie plentiful 
up to 1,600 ft. or 488 m. The Abr~rs aall it Tat-kung. 

Albizzia prwera, Renth. Baker in IIook. f . ,  F1. Rrit. Ind., ii, p. 299. 
The Koroi of Asam,  a val~~,zl)lo revcnllc tree, in cii,~tribution Indo-malaysian. 
The Pilung chapri (Zone  2 )  is Cringed wit11 it, and in course of being invaded 
by its means (38126). I t  gocs I ~ n l e  in Fcbrllrtry. 



Acacia catechmoides, Well. Prain, Bengal Plants, 1 ,  p. 458. A tree of 
medium size, in distribution irregularly Indo-bnrnlese, by some regarded as 
a variety of the wider spread A. catechzi. It was seen cultivated (in Zone 3) 
in Balek village, but not elsewhere. 

Pitl~ecolobitrn~ mo~rtanum, Benth. Balter in Hoolc. f., F1. Brit. Ind.., ii, 
p. 306. An evergreen tree, in distribution Asszmo-malaysian, found in mixed 
forest (in Zolle 4 )  upon a spur over Upper Renging camp at  4,400 ft.  or 1,341 
m. (36299). 

Rusacene. 

Prunus persies, Benth. & Hook. f .  Hook f . ,  F1. Brit, Ind., ii, p. 313. 
The Peach tree, which is cultivated in the cooler parts c,f India, and as regards 
the Abor Hills appears t o  have been brought down the Dihang valley frorn 
the direction of China, until it is in a clinlate hardly fitted for it. So too has 
it been brought down the valleys of Sikkim, until reaching t,he over-rainy 
region right under Darjeeliug, the trees never ripen fruit properly though 
attempting t o  do so fro111 July to  October (Hoolter, Hintnlayan Journals, 
1891 ed., p. 109). Abor peaches were not seen : but (in Zoxes 3 and 4 )  a 
few trees occur in evcry village. No. 36455 was collected in Balek, no. 36120 
in Rotung and no. 37651 in Bebuk. Flowers were produced with new leaf 
in January. The Abors call the peach Iiorn-boug. 

Prunus rcuminntrc, Wall. Hook. f . ,  F1. Brit. Ind., ii, p. 317. A amell 
tree, in distribution Assa11lo-buri-nese, with its nrest2rn limit in Central NepeI. 
I t  was found (in Zm,e I )  a t  Sr.diya (35771) and (in Zor~e 3) in the bottom of 
the Serpo valley a t  1,400 i t .  or 427 m., and (in Zone 4) over Rotung a t  4,000 
ft. or 1,219 m. The hiiris call it Terejung and eat the slightly sour fruit. 
Ite foliage goes red in Novenlber. 

Rebus Aarnlltonli, Hook. f . ,  F1. Brit. Ind., ii, p. 328. A low-growing 
eprswler, in distribution Asualnese. This bn~mble occurs in the plains of 

Upper Assnrrl both within and beyond tile area of tllis report (e.g., a t  Makum, 
35764). It is plentiful (in Z o ~ l e  I )  at  I W O  and towar& Pob:rmukh, and also 
a t  Behnlng. Within tile fIills (in %or/c  3)  it occurs nt Jnnakmukh, by the 
Jenok strrnnl, whore thc brcak in the forcst due to  the water gives it the 
sunlight it needs. Upon the Plains, cultiv~tion had enabled it to  find ita 
place. Its wliite flowers and black drupolcts were both fou~id in November 
and December. 

Rubus R~rrklllll, Rolie in Kaw Bull., 1521, p. 109. A rather l n r ~ e  apraw- 
ler, endemic. It was found (in Zone I )  forlllillg a dellso screen along the 
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edge of the path-side a t  Kobo where formerly i t  had been bordered by clear- 
ings (35952, 37005). It wan found again (in Zone 3) on the edge of the Hillr 
by the Janak stream and again (Zone 4) by the Side stream, and within them 
in scrub a t  Rotung, and on a very steep ridge on the south face of Bapu 
st 3,500 ft. or 1,067 m., an  abnormal spot. I t s  flowering had been com- 
pleted by November, and the small bright red drupelets were ripe. Mr. Rolfe 
eeys that  it is the only Indian species of a small Chinese group. 

Rubus lineatus, Reinw. Hook. f . ,  P1. Brit. Ind. ,  ii, p. 333. A large 
shrub, in distribution Himalayo-malaysian. An upright bramble, only found 
once, tha t  (in Zone 3) a t  4,700 ft. or 1,433 m. on a very steep ridge on the 
south face of Bapu, an abnormal spot (36965). 

Rubes ellipticus, Smith. Hook. f., F1. Brit. Ind., ii, p. 336. A low-growing 
half-sprawling bramble, in.distribution Indo-burmese. It does not occur on 
the  outer face of the Abor Hills, but  appears (in Zone 4) behind the first ridge on 
the clearings of Ponging and Hotung where i t  is very abundant : ond further 
into the Hills i t  occurs on the clearings of Kalek, Babuk, Kebang, and Lpon 
t h e  clearing east of the  Dihang over the Libang stream. On the last it an- 
cends from 1,500 ft .  or 457 m. t o  their limit a t  2,600 ft. or 792 m. : a t  Kalek 
t o  3,300 f t .  or 1,006 m. and t o  3.500 ft.  or 1,067 m. freely over Rotung. In 
addition tn i ts  occurrence on clearings, it was found in the  following unusual 
spots, the  hanks of the  Dihang a t  the  mouth of the  Yambung, and at the 
mouth of the  Side, and also all along the  river's course on both sides between 
these two tributaries. It was newly in flower in December. 

R I I ~ I I S  loccns, Focke. Hook, f., PI. Brit. Ind., ii, p. 338. A sprewling 
bramble in distribution Assamo-burmese. It occurs in the Plains (in Zone 2) 
here and there, as between Lokpur and Pasighat (37112), and just under the 
edge of the Hills between Janakmukh and Ralek (37136). I n  the Hill8 
(Zme 3) it  occurs a t  Janakmukh (37462), and often on old clerrringe as at 
Kenging camp and about the village of Ralek : or (Zone 4 )  over Rotung and 
over Habuk, on " Signal Hill " over Yambung camp, but i t  is more common 
on the  " razor-edge " creRts of rocks which, because they can if by m y  meen@ 
be cultivatrd occlir hemmed in by foreut as very damp, but infertile narrm 
breaks. It was on one of these (in Zone 3), on the ~ o ~ t h  face of Rapu a t  3,MW)ft. 
or 1,067 m., on another over Renping camp. on a third over the head of the 
Igar, and very common on a fourth (in Zone 4 )  immediately over R0tun8 at 
3,600 f t .  or 1,097 rn. At lower elevations it waN on a fifth in the bottom of the 
Rerpn valley by the R ~ n g i n g  refuge village, and in foreut nenr the mouth 
of the Side river. I ta pink flowers were open in November in the Plan8 ; but 
elmwhere only its red drupelet8 were found. 
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Rubus lasiocarpus, Smith. Hook. f., Fl. Brit. Ind., ii, p. 339. A spraw- 
ling bramble, in distribution Indo-m~laysian.  It occurs (in Zone l) about 
Saikhowa (32635) and Sadiya (Gammie in Records Bot. Szirvey India, 1, 
p. 71). I n  the Hills (in Zones3 and4) i t  nlay be found on old clearings or just 
within the  edge of forest bordering the  clearings a t  Renging camp, Rotung 
(36829, 37524), Kalek, Ponging, Babuk, Kebang, and Yambung, from 1,300 
to 3,500 ft. or 396 m. t o  1,067 m., the  more abundantly towards the upper 
limit. It was also upon the  Dihang bank between Yambung and Sissin e t  
800 ft. or 244 rn. I t s  flowers appeared early in March. 

Rubus rosrrefolins, Smith. Hook. f., F1. Brit. Ind., ii, p. 341. An erect 
bramble, in distribution Himalayo-bnrmese. I t s  large orange fruits are eaten 
wherever i t  occurs, and the wild. tribes of north-eastern India give i t  encour- 
agement not quite a m o u t i n g  t o  cultivation. It was found (in Zone 4) on 
the clearings of Rotung and Babuk (37649), on the  latter's only high up from 
3,000 t o  3,400 ft. or 914 t o  1,036 nl. ; but i t  grows on the Plains. Gammie 
got it (in Zone 1) with double flowers a t  Sadiya (Records Bot. Survey India, 
i, p. 71). Ta-shin-ta-in appears t o  be the Abor name for i t .  

Pragnria indiea, Andr. Hook. f . ,  F1. Brit. Ind., ii, p. 343. A small peren- 
nial herb, propagated by runners as by seed, in distribution Indo-malaysian 
and to  Japan as well a s  westwards to Afghanistan, though montane, able 
to  persist in the Plairis on river banks about upper flood limit and a little 
below it. Grifith recorded i t  (for Zone I) as  common about Padira in 1836 
(Trans. Agri.-Hort. Soc. Indio, v, 1831, p. 124). I found it near So,diya upon 
the ~ i d e  of a tributary of the  Rrahmaputra (326'i9), and on the  banks of the  
Brahmapntra a t  and just below flood limit a t  Kobo, and (Zone 4) upon the  
banks of the Dihang a t  Yainbung, Kekar-Monying and under Ponging. It 
was in flower in January. Lorraine calls i t  in the Abor language Bug- 
jer. 

Potentillr kleiniana, Wight & Am. Hook. f., F1. Brit. Ind. ,  ii, p. 359. 
An annual herb in distribution Indo-mrtlaysian and t o  Japan. Though 
montane in India, i t  descends t o  the Platins of llpper Aseani. and waE got 
(in Zone 1 )  by Galnmie a t  Ssdiya upon the banlts of the Brahmaputra (He- 
cords Bot. S~lrvey India, 1 ,  p. 71). M'ithin the Hills (in Zone 4) i t  was found 
upon the eastern side of the D i h a n ~  ncar Ponginp, by the Ibung stream, st 
Pangi, and over the Libang stream a t  2,400 ft .  or 732 nl. (37744). I t  is c u r i o u ~  
that  it WRA not found a t  all npon the western, or better explored, side of the 
Dihang river. 

Phot ln l~  Intcgrifolla, Lindl. Hook. f., F1. Brit. Tnd., ii, 1879, p. 381. 
A emailieh tree in distribution Assemese, found (in Zone 4) a t  6,100 ft. 
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or 1,554 m. upon the  hill-crest between the  valleys of the  Lalik and the Serpo 
(36360). In  the  end of January i ts  old leaves were falling very red : it 
was not pet in flower. 

Sasifragaceae. 

Chrpsosplenium nepalcnsc, Don. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 400. h small herb, in distribution Assamo-chinese. (In Zone 4), found 
i n  marshy spots a t  6,COO i t .  or 1,676 m. a b u ~  da i~ t ly  in Ripshing Sieng 
(36983) and in a pig-wallow on the  water-psrting between the Serpo and 
the  Iger streams (36205). 

Hydrangea sp. A shrl-b, probably one of the  species which occur in 
Sikkim, observed once (in Zone 3 )  upon a n  inaccessible place a t  4,100 ft,  or 
1,463 m. on the south face of Bapu, in flower in March. 

Dicbron fcbrif~rga, Lour. C. B. Clarke in Hook. f . ,  F1. Brit. Ind., ii, 
p. 406. A shrub, in distribution Assamo-malaysian and across China, with 
its western limit in Central Nepal. It is common in the  Abor Hills as a shrub 
3 m. high, but may attain as  much as  8 m., showy with i ts  berries going frcm 
crimson t o  black. (In Zone 3 )  i t  is verycommon about Balek from 1,500 ft.  
or 457 m. upwards (36577, 36885) and (in Zone 4) in the  oak forest of the 
Lalik valley a t  2,300 ft. or 701 nl. (37327;37343), in oak forest over the Iger 
at 4,000 ft .  or 1,219 m. (36182), over Upper Rotung a t  2,500 ft.  or 762 m. 
and a t  4,400 ft .  or 1,341 m. under the  shade of Castancipsis trees (36095), and 
by the  side of the  clearings of Pangi village a t  4,000 ft .  or 1,219 m. (37785). 
An Abor rlan~e Morru-taw-tong was got for i t  a t  Ralek. 

R r y o p h y l l ~ ~ m  c o l ~ c i n r ~ m ,  Salis1). C'. R. C'lxrkc in Hook. f. ,  F1. Rrit. Ind. 
ii, p. 413. -4 s ~ ~ c c r ~ l c n t  herb, presumably a n;tt,ive of A f r i c ~ ,  now widely din- 
tributed t>hrouph the Tropics to  many places w2le1-e it is used as a medicine. 
(Tn Znne l ) ,  it has been st ? r td iy~  for some years ( ~ i d e  Gamrnie in Records 
Bot. S?triley Ind ia ,  1, p. 71), atla, from Sadiye doubtless, i t  has got to the 
nearest plncen in the Ahor Hilla, namely (in Zone 3) the landil,g place of 
Jonakmukh (36478) and the village of Halek. The Abors call i t  Kushireng. 

bltingir excelsa, Noronhn. C R. C'1al.l;~ in Hook. f., F1. nrit. Jnd . ,  ii, 
p. 429. A lofty tree conserved in the  Asr~an, forests, in distribution As~alw-  
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malaysian. It is one of the  tallest of the  trees of the lower Abor Hills and  
uxt.ends onto the Plains, often growing with particular associates. I t s  straight 
unbranched trunk is twice the  depth of i ts  crown, say, 26 m. and the  total  
heipht thus 38 m. : the  girth of such a tree a t  breast-height is above 2 m. 
It was not found on the  alluvium a t  Kobo, but was met with (in Zone 2) a t  
Pilung. Within the Hills (in Zone3) it was found a t  Janakmukh (37194), 
and on the  south face of Bapn up t o  4,000 ft. or 1,219 m. which is the  greatest 
altitude tha t  i t  attained : and,  next, further into the  Hills i t  became more 
abandant : i t  was common in the  Scrpo vallcy between 1,000 and 2,000 ft. 
or 305 and 610 m. (36377, 36385, 38150), paiticularly upon the  northern 
slope of the valley where i t  is the more svnny ; beyond Renging camp 
(35642), (in Zolle 4) i t  was seen cnly cn the " rapor-cdge ~ i d g e  " betwecn the  
Lalik and Igar val!cys, and near Pnak. Leaf-change and,flowering occurred 
a t  the  end of January. The ALors call i t  Shi-rih. 

Rhizophornceae. 

Carnllia Ircncerefolio, Roxb. G. Henslow in Hook. f. ,  F1. Brit. Ind., ii, 
p. 439. A tree of medium size, found in Tenasserim and Malaya, and now 
first recorclerl for As~am.  It was found (in Zone2) in the Plains forest at 
Pi1i:ng (3831 1) where i t  attaincd the height of 22 m., and in the  Hills (in Zone 
6) in the Lalilr valley upon its so1:th-east side a t  4.,000 ft. or 1,219 m. (363C6). 

The m a t c r i ~ l  is sterile, and Mr. Dcnn thinks tha t  i t  is unwarranted t o  
assign i t  t o  this Malayan plant ; but i t  is an exact match. 

Combretacenc. 

Termi~~nlia Cbeb~lln, Retz. C. B. Clarlie in Hook. f . ,  PI. Brit. Ind., ii, 
p. 446. A large deciduous t,ree, in di~t~ribnt~ion Indo-n~alaysian ; it is con- 
served in the  forests of Assam, being v,zlnal)!e on account of its tanning fruits 
as well a s  on account of its timber. It occurs (in Zone I) in the forest a t  
Kobo. 

* 

Tcrminnlin myriorarpo, Hrurck k Muell.-Are. C. R. Clarke in Hook. f . ,  
F1. Brit. Ind.. i i ,  p. 448 .  A tn,ll rvcrgrccn tree, tllc Hollok of Aspam and 
tllcrc an 1 r n ~ ) o r t ~ l l t  rcvrnllc trcc. in di~t~ribiition Assanlo-bur111cse. l ' h i ~  tree 
is t,he con~nloncst in t11e forest8 at, low levels, botlr in tile I'lains and in the  
Iiilla 8s far R R  explored, ascending as e rule t o  2,500 ft. or 762 m., but near 
Kalek found as high as  3,800 ft.  or 1,158 m. (In Zone I), on the  alluvium 
at Sadiya and Kobo (35978) it is on the whole the tallest tree in the forests : 
i n  Zone 2 under thc llills and upon them it  is one of the tallest. I t s  height 
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is very commonly 40 m., and one felled tree a t  Pasighat was found to be 60 
rn. The girth a t  breast-height of an average well grown tree is 4 to 5 
but a t  Kobo one was measured with a girth of nearly 7 m. and (in Zone3) op 

extraordinary tree found on a very steep slope below Renging camp 
(36656) had the great girth of 124 m. above its buttresses, i .e. ,  at 2 m. 
from the ground on the upper side or 3 m. on the lower. At low levelr 
through (Zone 4 )  to Yambung a t  least, the species occurs, and the Abors fell 
it for planking. Terminalia myriocarpa makes a, fair proportion of the trees 
in the Kobo forests, but this rose on the Pleistocene gravels north of 
Pilung t o  90 per cent., so that practically pure forest resulted. Plate 11-A 
illustrates this forest in March when the foliage on the trees had becorn 
thin. 

Fruit was found on trees of 10 rn. in height and more, in December. 
The Abors call the tree Shu-ilek, a name which suggests the As~amese 

name Hollok when we divest it of the first ~yllable which represents " Shing " 
and implies " tree." 

Calycopteris floribunda, Lamk. C. B. Clarke in Hook. f., P1. Brit. Ind., 
i i ,  p. 449. A large sprawler in distribut.ion Indo-malaysian. It was seen 
(in Z o n e l )  on the edge of the Kemi chapri. 

. . Combretum dasystachyum, Kurz. C. B. Clarke in Hook. f., F1. Brit. Ind., 
11, p. 457. A woody climber, in distribution Assamo-malaysian. I t  occurs 
as R big climber (in Zone I) upon the bank of the Brahmaputrti at  Kobo 
(36000), and (in Zone 2) is very plentiful in the high forest a t  Pilung, Lokpur 
and Pasighat (37433) ; further, within the Hills (in Zone 4) it was found in 
scrub and in forest a t  Rotung, in the Lalik valley ascending to 2,200 ft .  or 
671 m., and in the little gorge of the Dihang a t  Puak. (37673). It mas in 
fruit from December to  March.- 

Illlgere khasiooe, C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 461. A 
woody climber in distribution Awamo-burmesc. I t  was found (in Zonel) 
attaining a considerable size in high forest a t  Kobo (35987), and in the Hillfi 
(in Zone 3) above Renging camp at, 3,300 ft. or I .OOG m .  (36260). Its ljvld 
purple flowers were found in November, and above Jtenging fruits were 
f d h g  in J u ~ r p .  

Psldlrm Gluyera, Linn. Duthie in Hook. f., F1. Brit. Ind., i i ,  p. 468. Tho 
Guava tree, of American origin, now cultivated widely through the Tropic8, 
and often run wild. The Abors of Balek (in Zone 3) have it in their villege i 
but the tree waa not seen elsewhere. 
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Eugenia Wollichii, Wight. Duthie in Hook. f., E'l. Brit. Ind., ii, p. 475. 
A rather lsrge tree in distribution Assamo-burmese extending t o  Mergui, 
sud also across the  Bengal Plain appearing in Orissa. It at,tains 25 m. in 
height, with grey bark and red wood, (in Zone 3) in the  foreet a t  Janakrllukh 
(37259). 

Eugcnir ? Kurzii, Duthie. Duthie in Hook. f., F1. Brit. Ind., 11, p. 478. 
Leaves of a large tree growing in the  gorge of the Diheng under Rotung a t  
1,200 ft. or 366 m. were shot down and appear as  if the leaves of this species 
' 38183). 

Eugenia aborensis, Dunn in Kew Bull. 1920, p. 109. A tree about 10 m. 
high, endemic. It is not uncommon ('in Zone 3) a t  Janakmukh (37118,37245), 
and a t  Balek (36433) as well a s  above Balek a t  2,500 ft.  or 762 m. Further 
into the Hills i t  was a t  Renging camp (36633) ; (in Zone 4) common in the  
Lalik valley and near Kebang a t  2,100 ft.  or 640 ni. (37800). It is also in 
the Daphla Hills. I t s  white flowers in the Abor Hills were produced, hanging 
under horizontal branches, in December and January. The Abors called i t  
Pon-ker. 

Eugenia tctragonn, Wight. Duthie in Hook. f . ,  F1. Brit. Ind., ii, p. 497. 
A small tree, in distribution Assamo-burmese, found (in Zowe 3) in the oak 
forest upon the  water-parting of the  Serpo and Lalik streams a t  6,100 ft. or 
1,652 m. (36364). Flowera were produced in January. 

Eugenia balsamca, Wight. Duthie in Hook. f., F1. Brit. Ind., ii, p. 499. 
A smell tree about 7 m. high in distribution Assamo-burmese. I n  Zone 3 
not uncommon a t  Janakmukh (37262), Renging camp (36675), and above i t  
t o  3,300 ft. or 1,006 m. (36263, 36273). I t s  flowers were produced in Decem- 
ber i n d  January. 

Eugcnla near E. fruticosn, Roxb., with thin elliptic acuminate leaven 
o b t u ~ e  below and in dimensions up t o  10 by 3 cm., found (in Zone 4) as s 
tree about 18 m. high erect in trunk, but with a small crown, OD a 
bill top a t  4,700 ft. or 1,433 m. t o  the  south of Upper Rotung camp 
(36816). 

Eugenia sp., rather similar t o  E. inophylh Roxb., and appearing t o  bo 
identical with tbe specimen of Wallich's Catalogue no. 3600-E, from the 
Khaaia Hilla, with narrowly obovate acuminate ~ C R V ~ A  drying purplish below, 
in dimensions 13 by 4-26 cm., found (in Zone 4) upon a hill crest a t  4,400 ft .  
or 1,341 rn. abovo Upper Rotung cnnlp (36294). 
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Eugenia near E. oblntn, Rosb. ,  with e1lipt.i~ acuminate leaves, acute 
below, in dimerlsions cp t o  12 by 4.5 cm., and drying reddish, occurring in the 
Plains (Zone 2 )  a s  a tree about 10 m. high in the open on the  Pilung chapri 
(38123), flo~cclese in February. 

Osbcekia siellata, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 617. 
A small shrub, in distribution Himzlayo-burmese. It prefers open .places ; 
and in the  Abor Hills was found in only four localities though in them abun- 
dantly, all (in Zovze 4). One place was an  old clearing between Rotung and 
Ponging and the chief of the  associated plants were Elschobzia b l a n h ,  
Anaphalis aruneosn, Polentilla kleiniano,, with an a b u ~ d a n c e  of Ageratum- 
an unususi assemblage. Another place was secondary jungle under Arlo- 
w r p s  trees a t  Yambung (37720). The other two places were old clearings 
over the  Libang stream at 2,100 ft. or 610 m. 

Osbeekia erinita, Benth. C. B. Clarke, in Hook. f. ,  F1. Brit. Ind., ii, 
p. 517. A very small shrub, in distribution Assamc-hurmese, (inzone 1 )  
occurring a t  Sadiya (32616), and a t  Saikhowa (36235), in flower in August. 

Osbeckia nepalensis, Hook. C. B Clarke in Hook f. ,  F1. Brit. Ind., ii, 
p. 521. A small shruh, in distribution As~amo-burmese with its western 
limit in Central Nepal. I t  grows in clearinys arid (in Zone 1) is very common 
in the grazing land a t  Padiya. Within the Abor Hills i t  was found only st 
Yambung (Zone 4) arnong planted trees of Artocarpus with secondary jungle 
under them. 

Oshceliia nutans, Wall. C. R. Clarke in Hook. f., F1. Brit. Ind., ii, p. 621, 
A smail slv~lli, in di~t~rihutinn Assarno-hivmese, with its western limit in 
central Ncpal. (In Zonc 9), f o l  nd on the ian(2ercliff a t  Jrtnal<niukh, a t  the 
part  where it slips least (37211), and found also near Kenging camp (36614). 

Melastoma mnlahalhricllm, Linn. C. B. Clarke In ITook. f.: FI. Brit. Ind., 
ii, p. 623. A snlall shrub, in ciiatriblltion Indo-nlalaysian. Griffith recorded 
i t  (for Zone I)  as  a plant of Sarliya (Tmnr. Agri.- l lort .  Soc. Indiu,  V. 1838, 
p. 121) : it is not very ahii~ldnnt there. I t  orolirs (in Zons 2) in miall qoan- 
tity in the beds of Phm~l,rr~t~n wliirh occiu below Halrlc (3C,43R), and (in Zone 
4)  a t  about 1,600 ft. or 407 m. upon the east nidc of the Uihang opposite 
yambung. 

The firet flowers of the season were opening below Balek in March. The 
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Melastoma normele, Don. C. B. Clarke in Hook. f., F1. Brit. Ind. ii, 
p. 524. A small shrub of open places, in distribution Assamo-malaynan, 
found (in Zone 3) by the side of the Janak stream (37291) in Saccharurn, 
(kt Zone 4) a t  the upper end of the Yambung gorge a t  1,500 ft. or 457 m. 
(37765), upon the side of a clearing belonging to  Rotung village a t  2,500 ft. 
or 762 m. (36096), and upon a cleared hill crest near Ponging towards Jaru 
at 2,600 ft. or 762 m. (36167). It flowered bom December. 

Oxyspora vagans, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 526. 
A large shrub in distribution Assamo-burmese. GrifEth recorded it s s  s 
plant of Sadiya (Trans. Agrc.-Hort. Soc. Indza, u, 1838, p. 121) ; it was not 
seen elsewhere in the Plains ; but in the Hills it was by no means uncommon 
in forest from Janakmukh (37138, 37166) to Yambung, Kebang and Pangi. 
Over Relrgiag camp and Rotung it ascends to 3,700 ft. or 1,128 m. I t s  lip- 
purple flowers were open in December. 

Oxyspora cernea, Trimen. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 526. A large shrub, in distribution Assamo-burmese, found (in Zone 3) 
a t  Janakrnukh (37468). 

[Jarcopyramis nepelensis, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 541. A herb of deep shade, in distribution Assamo-malaysian. It 
was found (in Zone 3) in hill-forest a t  Renging camp a t  1,800 ft. or 549 m. 
(36689), and (in Zone 4 )  above the Igar stream a t  3,400 ft. or 1,036 m. 
(36099), and between Rotung and Kalek a t  about 3,300 ft. or 1,006 m. (37579). 
It was just out of flower in December. 

.. Medinliia rubiconda, Blume. C. R. Clarke in Hook. f., F1. Brit. Ind. 
n, p. 547. A small shrub, hequently epiphytic, and if not then growing in 
moss on roclts, in distribution Assamese. I t  was found (in Zone 3) a t  Reng- 
ing camp (36666) and upon the spurs above the camp a t  3,500 ft. or 1,067 m. 
(36278) and at 4,000 ft. or 1,219 m. in forests of EngeUta.rdlia and oaks. Ripe 
red berries were present in January upon the older stems under the foliage. 

Medloille hlmniayana, Hook. f. C. B. Clarko in Hook. f., F1. Brit. Ind., 
ii, p. 649. A rethar small shrub growing on rocks, in distribiition Assamese, 
found (in Zon,e 3) upon the summit of Bapu a t  6,266 ft. or 1,910 1n. (36558) 
with fruit hanging; under the mds of the Lrauches a t  thc cud of J a n w y .  
The Abor cell it Dsovat. 

L 
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Memecylon celestrlnum, Burs, For. F1. Burma, 1, p. 515. M. grandc, 
var. Harsfieldii C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 568. A sinell 
tree, in distribution Assam~malaysiau. It occurred (in Zone 2) as a mall 
kt-topped tree a t  Pesighat (36872) in considerable abundance, and the drop- 
pings of birds all round the camp were bilberry-coloured from its fruits in 
the month of March. 

Dunbangs sonnerstioides, Ham. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 579. A tall tree,-+ revenue tree of Assam, the soft timber valuable 
for special purposes,-in distribution Assamo-burmese, but rather widely for 
it extends westwards along the Himalaya to  Central Nepal, and south-east- 
wards to  Tonkin and Perak. It is the Kobo or Robawh or Kobua of the 
Abors ; and big trees of it are among the tallest (in Zone 1 )  in the forest at 
Kobo. It is plentiful elsewhere through the plains forest (in Zone 2) to Pasi- 
ghat (37452), and beyond into the Hills (in Zones 3 and 4) exceedingly common 
everpwhere up the Dihang valley near the river but only below 1,000 ft. or 
305 m. except that it was found a t  1,300 ft. or 396 m. in the Rotung gorge. 
It was in flower st the end of February. 

C ~ e a r l a  varecs, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 693. 
A shrub or small tree, in distribution Assamo-burmese. It grows to a height 
of about 4 m. on the edges of openings in forest or on old clearings. In the 
Plains (in Zone 1) it was found at S a d i p  and on the edge of the Kemi chapri 
(37034). In the Hilla (in Zone 3) it was upon old clearings at  Aieng 
(37239) and it was also very common a t  Janakmukh ; (in Zone 4) at  Rotuug 
very common, Kebang, Pangi, and very common above the Libang dream. 

Its pale green flowera were produced in December, while the orange wedm 
were dill oon~icuoua upon the branchee. 

Papaya, Linn. blarrter~ in Hook. f . ,  F1. Brit. Ind., ii, p. 699. 
Pap~y*tree; widely cultivated in the Tropica, i n  grown (in Zone 3) by the 
Abors of Ddek under the name of Omeri or Omri-tmg. 
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Cucurbitaceae. 

Hodgsonia heteroclita, Hook. f. & Thoms. C. B. Clarke in Hook. f., 
F1. Brit. Ind., ii, p. 606. A large subherbaceous climber, in distribution 
Assrrmo-malaysian, common (in Zone I) in the Plains forest a t  Kobo (38222) 
and Pobamukh (37045). Under the name of Thekrai it was found on aale 
in the Dibrugarh markets for use as a drug. It flowers hom March forward8 
for apparently a long period, and the plants become tenanted by the snt 
0ecoPkila smaragdina which feeds a t  the glands of the buds. 

Trichosanthes bracteata, (Lam.), Voigt. T. palmata, Roxb. C. R. Clarke 
in Hook. f., F1. Brit. Ind., ii, p. 606. A large half-woody climber, in dis- 
tribution Indo-malaysian, and to north Australia, and through China to 
Japan ; common (in Zone I )  at Sadiya (32686) and a t  Kobo, and in the Hillr 
(in Zone 4) a t  Rotung a t  1,200 ft. or 366 m. (37591) and a t  Yarnbung, in the 
gorge of the stream. 

Trichosanthes cardata, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 608. A large climber, in distribution Assarno-burmese, found (in Zone 1) 
at Saikhowa (32691), with its white flowers open in August. 

Trichosanthes cueurnerina, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 609. A herbaceous climber, in distribut.ion Indemalaysian and ex- 
tending to Australia. It was found (in Zone I) in the forests of Kobo (37026, 
37420) with ripening fruits in December. 

Lagenaria vulgarls, Seringe. C. B. Clarke in Hook. f., F1. h i t .  Ind., ii, 
p. 613. The cultivated Bottle Gourd, found (in Zone 4) upon the clearings 
of Rotung, and probably somewhat generally cultivated in tbe Abor 
villages. 

Luffa oa~fangula, Roxb. C. B. Clarke in Hook. f., Fl. Brit. Ind., ii, 
p. 615. A herbaceous climber commonly cultivated in the Eastern Tropice, 
and elsewhere, and grown (in Zone 1) in gardens about Sediya (32544). 

Renlncasa eerifcra, Savi. C. B. Clarke in Hook. f., F1. Brit. Ind., ii. 
p. 616. The cultivated Wax Gourd, which is grown (in Zone 1) at Sediys 
and (in Zone 4) was found upon the clearings of the Abors of R o t q a  

Mornordlca dldca, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 617. A berbeceolis small climber, in distribution Endemalaysian, 
plentiful (in Zone I) at Sadiya (32643) bearing its pale yellow flowers in 
August. 

L 2 
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Cueumis satlvus, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 620. 
The cultivated Cucumber, grown (in Zone 1) by Miris and Nepali settlers on 
the banks of the Kundi river near Sadiya, in a race with buit which is dull 
yellow when ripe and aboub 35 cm. long and 10 cm. in dsmeter (32551). I t  
is called Tionh. 

Cueumis Melo, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 620. 
The cultivated Melon, grown (in Zone I )  in two races about Sadiya (32542), 
one Ghim by name with fruit of a bright green blotched with white along 
longitudinal lines, and not bitter a t  all, and the other (32543), Ghimoru by 
neme, of a similar colour but smaller. 

Cucurbita moschata Duchesne. C. B. Clarke h Hook. f., F1. Brit. Ind., 
ii, p. 622. The Musk-melon cultivated widely through the World. I t  was 
found (in Zone 4) on the clearings oE Rotung village in December (37544). 
Only one race was observed ; it had a reddish-orange fruit about 20 cm. in 
diameter ; but the presence in Lorraine's Dictionary of the Abor language of 
several names for melons and pumpkins, Gz., Ta-pa, Ta-tar-ta-pa, Gadbu- 
ta-pa, Megon-ta-pa and Me-ba suggests that the Abors have more than this 
m e  and the next. 

Clleurbita Pepo, DC. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 622. 
The Punpkin, cultivated widely through the World, and (in Zone 1) grown 
st Sediya in a race with fruit red-brown and called there La1 Kumra (32540). 

Melothria madcraspatana, Cogn. Mukia scabella, Am. C. B. Clarke in 
Hook. f., F1. Brit. Ind., ii, p. 623. A herbaceous climber in distribution 
Indemelaysien and exten* to  Australia, found (in Zone 1) at  Kobo, 
(37408'. 

Melothria. perpusilln. (Blurne) Cogn. Zeherira hookerbnn, Am. C. B. 
Clarke in Hook. f., F1. Brit. Ind., ii, p. 624. A herbaceous climber in distri- 
bution Indo-Malaysian and to  the Liukiu Islands. It was found (in Zone 4 )  
st Kalek a t  3,600 ft. or 1,097 m. on a clearing (37563) with its dllll yellow 
flowers open and its red berries ripe in the month of December. It climbed 
t o  n height of 2 rn. Griffith'a description of Brymia sp. from the ~ u n d i l  
river near Sadiya (Notulae, iv, p. 594) probably refere to  this ~ p e c i e ~ .  

Tbledlantha calearete, C. R .  Clarke. 2'. dubk, Bunge. C. B. Clarkein 
Hook. f . ,  PI. Brit. Ind., ii, p. 631 in distribution Aaosmn-malayan and in 
Chins. A herbaeeoua climber, reaching 3 rn. common (in Z a e  I )  upon the 
path~irle a t  Kobo (38112) and (in Zone 2) found again a t  Lokpur. It8 deep 
yellow zygomorphic horizontal flowers were open in March. 
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d c t i ~ ~ o s l e n ~ m a  teueru~n, Griffith. C. B. Clarke in Hook. f., Fl. Brit. Ind., 
i i ,  p. 633. .4 herbaceous cliniber, in distribution Assanlo-chinese fourid Ly 
Griifith a t  Saikhoa (Notulae, iv, p. 601), and (in Zone 3) upon the south face of 
Hapu a t  4,000 f t .  or 1,219 m. a t  Kenging camp, (in Zone 4) a t  3,400 ft. or 1,036 
m. over the  head of the Igar stream, under Kebang, in the  gorge of the  Yam- 
bung, and a t  1,800 ft. or 549 111. over the Libang stream. 

Cynostemmrr pedatum, Blume. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 633. A herbaceous cliniber in distribution Indo-nialaysian and in China 
and Japan, found (in Zone 1) in the  forest of Kobo (35908,35971, 37412), and 
within the Hills (in Zone 3 )  tlt denging camp (36710). I t s  horizontal wl~i te  
flowers and rather dry  green berries were found together in November and 
December. 

Alsomitraelavigera, Hook. f .  C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 634. A rather large slightly woody climber, in distribution Assanlo-chinese. 
I t  was found (in Zone 1 )  a t  Kobo (35921), in fruit in November. 

Cucurbitaceo. A big climber with large gourds lying in a bunch upon the  
ground while the  leaves are carried far above. The material, Mr. Dunn 
thinks, represents a new genus. The gourds are 30 cm. long by 10 cm. in 
diameter, with a thin flesh within which are many large woody-coated seeds 
3-5 by 2.5 by 1 cm. The stem has high ridges of pale cork and is 2 cm. thick. 
The leaves are cordate, shortly acuminate, in dimensions up t o  24 by 13 cm. 
This interesting plant was obtained (in Zone 4) a t  1,600 ft. or 488 m. near 
Ilotung in a hollow (37363) and upon the  hillside south of the  Libang stream 
a t  2,800 ft. on 85.3 111. (37742). The gourds were 3 t o  6 in number a t  the  base 
of each stem, green above and pale yollow where in contact with the soil. 

Rcgonia inflotn, C.B. Clarkc, see p. 412. 

IBrgonis lucinint.a, Roxb. C. B. Clarke in Hook. f . ,  E'l. Brit. Ind., ii, p. 645. 
A Begonia with leaves sometimes z o n ~ d  and soluetirnes not zoned, growlng In 
ellade, in distribution Assamo-lnalaysian, and extcnding into C'hlna. It was 
met with (in Zone 3) first a t  Janaklnukh at  800 ft.  or 244 m. (3716fi), and on 
the south face of Rapu a t  3,800 ft.  or 1 , l 5  1 m. (36531) and it ascended tbence 
t o  tlic sumnlit of Bepu a t  6,266 ft.  or 1,910 m. (36553). It was met with agam 
above Itcllging camp from 2,600 t o  4,000 f t .  or 792 t o  1,219 m. (36261,36338). 
111 Zowe 4, it was in the Lalik vallcy a t  2,300 f t .  or 701 m. (37339) and in the  
Igar vallcy a t  3,200 and 3,400 ft. or 1,036 nl. (36102. 3C108). It was above 
l l o t a d  fro111 3,000 Lu ,~,400 ft. or 914 t o  1,G4(i 111. (3G237), clsccss~velj~con.n:on 
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above Babuk a t  3,800 ft. or 1,158 m. (37666), ih the Ysmbung gorge a t  900 ft. 
or 274 m. and over the Libang stream a t  2,600 f t .  or 792 m. Lastly it was 
over the mouth of the Yamne, and near Ponging. In  places it made sheeta 
under the trees. There is red upon the under side of the leaf corresponding 
to the silver above. 

Begonia CrifRthll, Hook. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 647. 
A Begonia of deep shade, in distribution Assamese. It was common (in Zone 
3), a t  Janakmukh (37275) and in shady oak forest upon the south slopes of 
Bapu a t  2,300 f t .  or 701 m. (36909). It was (in Zone 4) from Rotung by the 
Dihang to  K l r a r  Monying (37614). It was found ih the Lalik valley at 2,300 
ft. or 701 m. (37338) and above towards Renging camp a t  2,600 f t .  or 792 m. 
(36257), and upon the hills south of Rotung from 3,000 to 4,500 ft. or 914 m. 
to 1,372 m. (36299, 38191). I t s  beautiful white flowers with red hair outside 
sppear in December and their production continues to  March. 

Begonia Rex, Putzeys. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 647. 
A Begonia of deep shade, in distribution Assamese, with the upper surface of 
i ts  leaves an intense dark green and zoned, the lower red, which red colour it is 
that gives the green of the upper surface its darkness. It is common (in Zone 
4) about Rotung in the gorge of the Dihang between 700 and 1,300 ft .  or 213 
and 396 m. (37374) on both sides of the river, and down the river a t  the mouth 
of the Yamne, and again over Rotung a t  3,000 ft. or 914 m. Also it is v e v  
common upon the " razor-edge " ridge between the LaIik and Igar stream& 
Old capsules were found, but no flowers. 

Begoula Burkilll, Dunn in Kew Bull., 1920, p. 40. A Begonia with blue- 
green leaves that  are sometimes not or sonietimes considerably variegated 
growing in deep shade and seems to  require more moisture than other 
Begonias of the same hill sides. I t  is endemic. It was found (in Zone 3) 
near the Shile and the Janak streams (37121, 37139, 37456) abundantly, 
by the Serpo stream under Renging camp (36315), and a t  Renging camp 
i t  elf (36720), but sparsely in forest of Vatica h'hz'ngkeng, and on the ~011th 
dope of Bepu in forest of Talauma at 3,900 ft. 1,188 m. (36910). It was got 
(in Zone 4) over the Igar stream a t  3,200 f t .  or 97.5 m. on a steep slope, 
found in plenty upon the steep side of the gorge of the Dihang ~ d e r  RottlnR 
(16121) and from thence almost to Ponging (between 700 and 1.300 f t .  or 213 
and 396 m. (37375). I t  was a180 above Rotung a t  3,500 ft. or 1,067 m -  
It Was in the gorge of the Yarnbrlng ntrrarn on a rock faring west (37706). 

All it8 first flowers were male and three week3 p~ssed  before female f l o ~ e * ~  
appeared. These flowers are of a very pretty shell-pink, and commenced t o  
appear in Januery. 
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Begonia iridescens, Dunn in Kew Bull., 1920, p. 168. An endemic Begonia 
of deep shade, with two large blue-green iridescent leaves, which lie against 
rocks or more rarely against the soil ; if a third leaf is present i t  is a small 
one a t  the  base of the inflorescence. The larger leaves may be as  much as  
40 cm. in length. Often but not always, there are big silver blotches between 
the veins. It is very plentiful (in Zone 3) about Renging camp (36246, 
36247, 36673, 36821, 37315) from 1,703 ft. or 518 nl., and above i t  t o  
6,000 f t .  or 1,524 m. (36270) in forest of Vatica Shingkeng and in oak forest. 
I t  is on the south face of Bapu a t  about 3,500 ft. or 1,067 m. It is in 
Zone 4, in the Igar valley a t  2,300 ft.  or 701 m. (37336) and above i t  a t  
3,000 ft. or 914 m. (36111). 

The male flowers are slightly hooded, and the stamens are directed 
obliquely upwards under the hood. It pr$uced its salmon pink flowers 
in January. 

When the forest was opened up about Renging camp so that  the shade 
was reduced over the Begonias, they turned very yellow and unhealthy. 

Begonia scintillnns, Dunn in Kew Bull., 1920, p. 111. A pretty creeping 
species, endemic, the leaves dark green above with or without silver spots, 
crimson-red beneath. It was found (in Zone 3) upon the south face of Bapu 
a t  5,400 ft. or 1,646 m. and to  the summit a t  6,266 ft. or 1,910 m. (36543,36928) 
and again in plenty upon the ridge of Bapu which extends northwards towards 
Ripshing Sieng. It was also (in Zone 4) on the hills above Rotung a t  4,500 t o  
4,800 ft. or 1,372 to  1,463 m. (36219, 36820), which hills are one of the conti- 
nuations of the ridge extending to  Ripshing Sieng. I t s  flowers are coral-pink, 
and appeared in the beginning of February. At  the time of their flowering 
there were no other flowers w d e r  the trees upon the north slopes of Bapu. 

Begonia barbata, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 646. 
A rather tall bristly Begonia, of well drained shady slopes, in distribution 
Asearno-bunnese. It was found (in Zone 4) a t  Puak a t  900 ft. or 274 m. 
(37637), between Puak and the Side river (36130) on the west of the Side river 
a t  1,000 ft. or 3,651 m. (36080), and in the gorge of the Yambung. I t s  bright 
red fruits were nearly ripe in January. 

Regonla ahorcnsis, Dunn in Kew Bull., 1920, p. 109. A Begonia with 
polished leave8 which goes further out on to  the Plains t b n  any other, and 
posd-11~ likes a little more light than ally other of those in the Abor Hills; 
occurring in old cleerings for instance, under e covering of Safrra~lja where 
the sunlight more essily reeches the ground than in high forest. I t  is endemic. 
I n  the Plains (Zmlr! 2) it was obtained at Lokpur (36999) and at, Pasighat. 
In the lli11.9 (Zonc! 3)  it wns found at Janakmukh, above b l e k  from 2,300 to  
3,000 ft. or 701 to 914 m. on the odge of forest of Vaticn Shingkcng, in thc 
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Serpo valley a t  1,300 ft. or 396 m. (36323) by a stream and extending up to 
Renging camp (36682, 36700, 36833) in Saurauja jungle and in Terminalia 
forest ; it was (in Zone 4) plentiful on the " Razor-edge " ridge between the 
Lalik and Igar streams, and by the Igar stream a t  2,000 ft. or 610 m. (87530) ; 
it was near Upper Rot~mg a t  the same height (36825) and again at  2,600 ft. or 
792 m. (36225) : under Rot~mg it was in the gorge of the Dihang at 1,300 ft, or 
396 m. (37622,36138, 37376), and over Rotung a t  3,000 ft. or 914 m.; it was 
a t  Puak, and by the Side stream a t  900 ft. or 274 m. (36132) ; over Babuk in 
forest at  3,800 ft. or 1,158 m. (37663) by the Yambung camp (36025), and in 
the gorge of the Yambung to  1,500 ft. or 457 m. (37755), and on the hillside 
under Kebang over the Dihang a t  1,800 ft. or 549 m. (37794). 

I ts  flowers are of a very pale pink or almost white, and were produced in 
January : they face obliquely downwards. 

Opnntla monacantha, Haw. Burkill in Records Bot. Survey India, iv. 
1911, p. 292. A small prickly half-shrubby plant, introduced widely through 
the Tropics from the south of Brazil, and now existing a t  Sadiya (in Zone I ) .  

Molluga stricta, Linn. C. B. Clarke in Hook. f., F1. Rrit. Ind. ii, p. 663. 
A herb in distribution Indo-malaysian and to Japan, found as a rare weed 
(in Zone 4 )  upon the clearings of Ponging village at 1,000 ft. or 305 m. (36153). 

Ilydroeotple javanica, Thunb. C. R.  Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 667. A nearly erect herb, in distribution in Africa, and Indo-mlaysian 
extending to north A~~stralia ; in the Abor Hills a common plant in srn~ll 
openings in the forest (in Z m e s  3 and 4) from Janakmukh (37266) to Yambung, 
end ascending the Hills about as far as the clearing8 go ; f o ~ u d  at any rsto at 
3,400 ft. or 1,036 m. on the edge of these and on pathsides. No. 36714 wag 
collected a t  Renging camp : No. 36081 at Rotung. 

Flydroeotyle rotundifolla, Roxb. C:. B. Clarke in Hook. f., PI. Rrit. Ind. 
ii, R. 668. A running herb, growing in more open places than H. jnt~nniw, 
and quite different in Imbit, in distribution Indo-melaysi~n and through China 
to Japan, found (in Zone 7)  as a rare plant in the grass-land at Snrliya (3266,;) 
and on relatively new clc~riugs at 1,300 ft. or 396 m. nwr liotimg (36129). 
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Centella ~rsiat~ica, Urban. Hydrocot?yle asiatica, Linn. C. B. Clarke in 
Hook. f., F1. Brit. Ind. ii, p. 669. A small perennial running herb, in distribu- 
tion general through the Tropics and Sub-tropics. It was found (in Zone 4) 
between Yambung and Sissin near the bank of the Dihang and a t  1,800 ft. or 
649 m. upon a hill over the Libang stream. 

Eryngium foetidam, Linn. A herb of tropical American origin, cultivated 
as a seasoning and gradually invading India from the east side, as also Malaya. 
A native of Sadiya in 1909 volunteered the information to  me that  the Hkamp- 
tis had introduced it into Upper Assam about thirty t o  thirty-five years ago, 
and this is quite credible. I n  Zone 1 it is now wild and plentiful a t  Sadiya 
(32642), and a t  Saikhoa (32693), as also quite generally in the top of the Brah- 
mtaputra valley. Further it is grown by the Abors (in Zonm 3 and 4) under the 
name of Ori for use as a condiment with flesh. It was seen in the village of 
Balek (36451) and between Rotung and the mouth of the Sireng (37589) a t  
about 1,000 ft. or 305 rn. 

Ssnicnla europaca, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 670. 
A herb of very wide distribution throngh the Old World in temperate regions, 
and on the mountains of the Tropics. All my localities are within the Hills, 
though one is as low as 750 ft. or 228 m., but GrifFith got it right up011 the Plaitrs 
(in Zone 1) on a march from Sadiya east to  Chunplira in October 1836 (Journal, 
i, p. 1 )  It was found in Zone 3 upon the south face of Bapu a t  3,500 and 
4,800 ft. or 1,067 and 1,463 nl. and (in Zone 4) a t  ICekar Monying on the rock 
a t  760 ft. or 228 m., and close to Yambnng, in the edge of the gorge of the 
Dihang a t  Rotling a t  1300 ft.  or 396 nl. (36082). On Bapu it was just coming 
into flower on the last day of January. 

Pimpinella tjcnrn~, Renth. C. R. Clarke in Hook. f., F1. Brit. Ind. ii, p. 686. 
A small herb in distribution Himalayan, found (in Zone 3) on the waterparting 
between the Seryo and the Igar in a pig-wallow (36203), and (in Zone 4) in 
the swamp Ripshing Sieng a t  5,500 ft., colnnlon but flowerless (3698'2). 

Ornnnihc henghalcnsls, Benth. C .  R. Clarke in Hook. f. ,  F1. Brit. Ind. ii, 
p. G96. A herb, in distribution Assalllo-chinese somewllat irregularly so, like 
allied plants growing in or by water, found (in Zone 1) on the bank of the 
Brahnlaputra a t  Kobo (36781) end Pobanlukh (38225), just in flower in March. 

Aralia folloaa, Seem. C!. B. Clarke in Hook. f., F1. Brit,. Ind., i i ,  p. 723. 
A s~nall evcrgrcell tree, in distribution Assemese. It wae found (Zone 2) in 
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the Plains a t  Pesighat upon an old clearing : then in the Hills (Zone 3) at 
RengIng camp, and (Zone 4) beyond from the south end of the Rotung clear- 
ings to Yarnbung very commonly a t  elevations between 900 and 2,700 ft. 
or !274 and 823 m. about old clearings. (No. 37520 was collected at Rotung 
and No. 36046 a t  Kekar Monying.) I t  attains a height of about 5 m. and the 
leaves may ascend 1.2 m. above the stem. It flowered tat the end of the year. 

Pentapanax Leschenanltii, Seem. C. B. Clarke in Hook. f., F1. Brit. Ind., 
ii, p. 724. An epiphyte or a terrestrial half-sprawling shrub, in distribution 
Indo-burmese. It was found (in Zone 4) only upon the edge of the Ripshing 
Sieng swamp at 5,500 ft. or 1,676 m. (36979) full of flowers in April, and these 
diligently visited by Apis (Journ. As. Soc., Bengal, N. S. XII, 1916, p. 262). 

Aeanthopanax aculeata, Seem. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 726. A shrub or small tree in distribution Assamo-chinese, extending to 
Japan. I t  was found in the Plains (Zones 1 and 2) in open places but not 
abundantly ; it was a t  Sadiya (35772) for which place Gammie also records it 
(Records Bot. Survey India, i, p. 71), a t  Kobo, on the edge of the Kemi 
chapri, and near Pasighat (37437). I ts  green upwardly directed flowers with 
white anthers, were open in November and December. 

Schemers venulosa, Harms. Heptapleururn venulosum, Seem. C. B. 
Clarke in Hook. f., F1. Brit. Ind., ii, p. 729. A sprawling shrub, in distribution 
Indo-malaysian and extending to Australia, a t  times an epiphyte and found 
(in Zone 4) as such at Rotlug not uncommonly (36119, 38173), and found also 
on the hills to the south of Rotung to 4,500 ft.  or 1,372 m. It or something 
very near it was o b e e ~ e d  (in Zone 3) on the summit of Bapu at 6,266 ft. or 
1,910 m. 

Heteropanax fregrans, Seem. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 7 34. A small deciduous tree in distribution Himalayo-malaysian, extend- 
ing to  China. I t  was found (in Zone I) attaining the height of 10 m. in the 
Plains forest a t  Kobo (37089), and (in Zm,e 2) at  Pasighat. In the Hills it was 
found (in Zone 3) upon both sides of the Dihang a t  Janakmukh (36465), (in 
Zone 4) a t  Rotung at 1,500 ft. or 457 In. (36083), above Rotung at 4,000 ft. or 
1,219 m., and by the Dihang opposite Yambung. It came into flower in 
November. 

Brassaiopsis sirnplieifolia, C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 735. 
A ma l l  tree, endemic, being known only from the Abor and adjoining Miahmi 
Hib, found (in Zone 4) in the Lalik valley at 2,300 ft. or 701 m. (37342). 

Brawiopei~ speclosa, Decne and Planch. C. B. Clarke in Hook. f., F1. Brit. 
Ind., ii, p. 737. A emall tree, in distribution Assemo-burmese, with its ~estern 
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limits in Central Nepal and its eastern in Yunnan. It was found attaining the 
height of 3.5 m. (in Zone 2) upon the edge of clearings a t  Pasighat (36758), 
and (in Zone 3) between the Dihang and Aieng (37227), (in Zone 4) at Rotung 
(38174), and above i t  t o  4,000 f t .  or 1,219 m. (36813) in oak forest where it 
was one of the largest of the plants growing under the light-diflusion space. 

Brassaiopsis aculeata, Seem. C. B. Clarke in Hook. f., Fl. Brit. Ind. ii, 
p. 738. A small tree, in distribution Himalayo-burmese. It was found (in 
Zone 4) attaining 12 m. in height (36054) and near Rotung, a t  1,300 and at 
1,600 it., or 396 and 488 m. (37360), also in the Lalik valley at 2,000 ft. or 
610 m. (36240). I t s  flowers packed close among the petioles were produced 
in December. 

Brassaiopsis magnifica, Dunn in Kew Bull., 1920, p. 134. A small tree, 
endemic. It is a beautiful Araliad with a woody stem about 3 m. high and 
6-7 large leaves. It was found (in Zones 3 an9d 4) in theHillsonly, from 
Janakmukh (37130) to  Yambung, and by the Libang stream, a t  elevations 
from 700 to  3,100 ft. or 213 to 945 m., being by no means uncommon in the 
forests. It flowered in December and in January. 

Brassaioysis Criffithii, C. B. Clarke in Hook. f., F1. Brit. Ind., ii, p. 736. 
A small shrub, in distribution Assamo-burmese. It was found (in Zones 3 a,nd 
4) in the Hills only from Janakmukh, to the gorge under Rotung and to Pon- 
ging, and in the valleys Serpo, Igar a t  3,000 ft. or 914 m. (36104) and Yambung. 
It prefers the edge of forest. 

Macropanax andalatem, Seem. C. B. Clarke in Hook. f.. F1. Brit. Ind., ii, 
p. 738. A small tree, in distribution Assamo-burmese, wit,h its eastern limit 
in Yunnan. It was found (in Zone 7 )  in the Plains a t  Kobo (36907), and (in 
Zone 3) in the Hills a t  Janakmukh (37472). st Renging camp (36690) and 
(Zone 4) over the mouth of the Yamne a t  1,400 ft. or 427 m. (36156). It 
carried its black fruits in November. 

Macropanax oreophilem, Miq. C. B. Clarke in Hook. f., Pf. Brit. Ind., ii, 
p. 738. A tree of medium size, in di~tribut~ion Himillavo-burmese, extending 
to Y u n n ~ n .  It was found (in Zone 3) upon the sunlinit of Bapu a t  6,266 ft. 
or 1,910 m. (36939). 

Marlea hegoniaefolia, Roxb. C. B. Clarke in Hook. f . ,  PI. Brit. Ind.. ii, 
p. 743. A t,ree, small or of medium size, in distribution Himalayo-chinese, 
extending to Japan, found (in Zone 1 )  a t  Sediya by Griffith (Ndulae, i, 
p. 185), 
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Ceprifollaceee. 

Ssmbocus jevenica, Blume. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, 
p. a. A shrub, in distribution Assamo-mala ysian, extending through Chine 
t o  Japan. Not uncommon (in Zone 1) a t  Sadiya (35763) in areas that have 
been disturbed by man ; but very rare a t  Kobo. In the Hills (in Zone 3) on 
old clearings a t  Renging camp, (and in Zone 4) a t  Rotung, Kebang, Yambung 
(36005), and Pangi, from 1,000 to  3,500 ft. or 305 t o  1,067 m. with its last 
flowers a t  Sadiya in November, but out of flower entirely elsewhere at the 
time of the Expedition. 

Grifith's S. Ebulus ? got a t  Sadiya in 1836 (Trans. Agri. Hort.  Soc. 
India, V, 1838, p. 130) must have been this species. He refers t c  it again in 
his Notulae, i, p. 191, and iv, p. 269, and in his Journal, i ,  p. 39. He had it 
in flower in the end of J -  ~ne. 

Viburnum colebrookianum, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., 
iii, p. 5. A shrub, in distribution Assemo-burmese. It was found, attaining 
8 height of 4 m., its branches reaching to  the ground, on the edges of openings 
in forest and on clearings (in Zone 1 )  north of Sadiya (32650), a t  Kobo (36772, 
37417), on the edge of the Kemi chapri, near Behrmg (38122, 38219) and (in 
Zone 2) upon the bank of the Dihang a t  Pasighat ; then in the Hills (in Zme3) 
i t  was by the side of the Sipi stream, and in Balek village a t  1,300 ft. or 396 m. 
(36511), also it was above Balek to 3,200 ft. or 975 m. (36962), and further 
int:, the Hills (in Zone 4) all about the clearings of the villages of Rotung, 
Ren~ing ,  Ponging, and Yambung. 

Griffith in 1838 (Trans. Agri-Hort. Soc., India, v, 1838, p. 130) recorded 
8 " Viburnt~na sp." a8 a t  Sadiya, doubtless this. 

It3 upwardly directed flowera were found in March, and at the same time 
it was in extre~nely vigorous growth. Large leaves were fo~md as long as 
36 cm. in length. 

Anthocrphelns indleus, A. Rich. A. Cadamba, Miq. Hook. f., F1. Rrit. 
Ind., iii, p. 23. h large deciduous tree, with edible fruit, and conserved in the 
Ag-m forestr, in distribution Indo-malaysian, but owing to cllltivlation its 
natural limits are somewhat undefinable. I t  waa found (in Zone ,?) on the 
clearings of Rammidambang (36407). Lorraine calls it Nyo-po-bolang. 

Neoneeclea sp. A tree of a Neonauclea was found (in Zone 4) abundantly 
upon R spur over Renging camp from 3,300 to 3,500 ft. or 1,006 to 1,067 m. 
and agein (in Zone 4) in the gorge a t  Puak, a t  860 ft. or 269 m. (37643)) 
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sterile unfortunately, with the leaf characters much as  in Neonauelea 
&@thii, Merr., though not an exact match. It is certainly either a Neo- 
nauclea or an  Adina. 

IJncaria sessilifructus, Roxb. Hook. f., F1. Brit. Ind., iii, p. 30. A woody 
climber, in distribution Assamo-burmese, with its western limit in Central 
Nepal. It was found (in Zone I )  a t  Kobo (37423), and (in Zone 3) in the 
Hills a t  Balek, on either crest of the Serpo valley, both over Rammidambang 
and a t  Renging camp, (in Zone 4), in the  Dihang gorge under Rotung commonly 
and close t o  the  river a t  Puak. It flowered from November forwards. 

IJncaria pllosa, Roxb. Hook. f., F1. Brit. Ind., iii, p. 32. A woody ever- 
green climber in distribution Himalayo-burmese, found (in Zone 1 )  a t  Kobo 
(36769) and in (Zone 3) below Balek on the very edge of the Hills (36992). 

Wendlandia Wallichii, W. and A. Hook. f . ,  F1. Brit. Ind., iii, p. 38. A 
small tree, in distribution Assamese. It was obtained within the  Hills. In 
Zone 3 i t  was a t  Balek (36434), a t  Janakmukh (37141) and Rammidambang 
and a t  Renging camp (36728), (in Zone 4) a t  the  mouth of the Yamne (36148), 
on a low cliff in considerable abundance a t  600 ft. or 183 m., and between this 
place and Ponging ; it was also by the  Sili stream. 

It was in flower in January. The Abors call i t  Raglu. 

Hedgotis scandens, Roxb ... Hook. f., F1. Brit. Ind., iii, p. 57. A sprawler 
in distribution Assamo-burmese, extending westwards t o  Central Nepal, 
found in open places (in Zone 4) between Rotung and Kalek a t  3,000 ft. or 
914 m. (37573), and near Ponging upon a clearing a t  2,000 ft.  or 610 m. (36142), 
on " Signal Hill " over Yainbung on old clearings, and on the  clearings of Pangi 
village. It was in flower in November and in January. 

liedyatis verticillata, Merrill. - H. hispda, Retz. Hook. f., F1. Brit. Ind., 
iii, p. 60. A diffuse annual herb, in distribution Himalaya-malaysian, cross- 
ing the  Bengal plain into Chota-Nagpur, and also crossing China. It wee 
found (in Zone 2) on sunny clearings common in the Plains a t  Pasigbat ; in the 
Hills (Zone 3) a t  Janakrnukh (37266), (Zone 4) a t  Ponging, Rotung, over the  
Igar a t  3,200 ft. or 976 m., a t  Babuk, Yambung and over the  Libang stream at  
2,600 ft.  or 792 m. It was not seen in flower. 

8piraliclis cylindricn, Wall. Hook. f., F1. Brit. Ind., iii, p.  76. A small 
herb, in distribution Assamo-burmese, found (in Zone 3) on the gravels about 
Janakmnkh, both along the Janak stream and a t  upper flood level along the  
banks of the Dihang, both above and below Janakmukh (37134), in places 
where i t  would seem t o  have been submerged not long before, yet with half- 
ripe fruits. 
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8plradlells bllda, Wall. Hook. f., F1. Brit. Ind., iii, p. 76. A herb about, 
30 om. high, in distribution Assamo-burmese. It was found (in Zone 3) 
between Janakmukh and Balek a t  1,000 ft. or 305 m. (36513), and in the 
village of Balek (36427). The Balek Abors called it Ryan-kat. 

Splradlclls sp. A small herb, probably an undesoribed endemic species 
only a few cm. high, found (in Zones 3 and 4) on clearings over Gondwena 
rocks a t  the bottom of the Serpo valley a t  1,000 ft. or 305 m., and upon the hill- 
side immediately over the mouth of the Yamne river (36158) a t  1,600 ft. or 
488 m. with rosettes of leaves upon the ground and in fruit in the month of 
January. 

Polyure geminrta, IIook f. Hook. f., F1. Brit. Ind., iii, p. 77. A small 
herb in distribution Assamese, found (in Zone 3) upon the south face of Bepu 
a t  3,600 ft. or 1,097 m. upon the pathside (36529) and again higher ia the 
ehade of the Tel&zcma forest a t  4,300 f t .  or 1,311 m. (36963). 

4Bphlorrhlzm Mangos, Linn. Hook. f . ,  F1. Brit. Ind., iii, p. 77. A slightly 
woody herb in distribution Indo-malaysian, in the Abor Hills apparently 
uncommon, for it was found only (in Zone 4) upon the north face of 8 hill over 
the  Igar a t  3,400 ft. or 1,036 m. (36113). 

Ophrrhiza sp. A half-herb, found (in Zone 3) a t  2,300 f t .  or 701 m. above 
h l e k  towards Bopn in oak forest (36521) with reddish fruits a t  the end of 
January. 

Ophienhlam beterostj.la, Durn in Kew Bull. 1920, p. 133. A small slightly 
woody herb of deep shade, endemic, found (in Zone 3) upon the aoath face of 
Bepu from 2,500 t o  2,900 ft. or 762 to 884 m., below Renging camp a t  1,800 ft. 
or 549 m. (38158) and a t  Renging camp (36616), (in Zme 4) in the Lalik valley 
at 2,300 ft. or 701 m. (37334), in the Igar valley, above the Igar et 3,400 f t .  or 
1,036 m. (86116) and over Rottutg a t  4,600 ft .  or 1,402 m. (38171). Its up- 
wardly directed flowers were produced in February and Ma~ch. 

Bphlonblam orgenter, Well. 0. Hamisima, ver. argenkz, Book. f., 
F1. Brit. Ind., iii, p. 78. A amall helf-woody plant in distribution Jndo- 
mabysian. It was found in deep shade (in Zone 4) in the Dihang gorge under 
M u n g  a t  1 , 0 h  ft. or 308 m. (37380). 

Bphiomhlas oehralenea, Hook. f., P1. Brit. Ind., iii, p. 78. A small helf- 
woody herb about 50 cm. high, in distribution Asmmo-burmese, found (in 
Zane 4) in for& of oeks and of V n t k  Shingkeng from Upper Renging 
camp a t  1,800 ft. or 549 m. (38163) to  4,000 ft. or 1,219 m. above it, in the 
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Lalik valley a t  2,500 ft. or 762 m. (36242), and over the head of the Igat a t  
4,500 and 4,800 ft. or 1,372 and 1,463 m. (36192, 36200) and in the oek forest 
over Rotung a t  4,400 ft. or 1,341 m. I t s  nodding inflorescences appeared in 
the end of January. 

Ophlbrrl~iza Pcalcarata, Hook. f., F1. Brit. Ind., iii, p. 54. A herb in distri- 
bution Assamese, collected (in Zone 3) near Renging camp (36674). It 
has soft'ly shortly tomentose unequal leaves pale below, in length 12 t o  
13 cm. 

'Carlema~~a~a Ctiflithii, Benth. and Hook. f .  Hook. f., F1. Brit. Ind., iii, 
p. 85. A herb, in distribution Assamese, found (in Zone 4) with the next upon 
the clearings of Rotung (36705 bis). 

Carlemsnnia tet'ragoha, Hook. f., F1. Brit. Ind., iii, p. 85. A half-woody 
herb, in distribution Assamese. It occurs in the Abor Hills from 800 to  2,000 ft. 
or 244 to 610 m. and is comnlonest low down. Though I did not see it on the 
plains, one of its localities from Griffith's collections is the Noa Dihing river, 
a river outside my area, but wherever it was that Griffith saw it , it was a t  an 
altitude scarcely higher than Sadiya. I found it on the clearings (in Zone 3) 
of Renging (36705), (Zone 4) Rotung (37358) and Babuk. 

Silvlanthus bracteatus, Hook. f.  Hook. f., F1. Brit. Ind., iii, p. 86. A 
small shrub, in distribution Assamese, found (in Zone 3) a t  Renging camp 
(36726). 

Silvianthus radiciflarus, C. B. Clarke. A herb, in distribution Assemese, 
found (in Zone 4 )  near the banks of the Dihang river between Puak and the 
Side river (37616) a t  about 800 ft. or 244 m. with its white fruits lying upon 
the soil, the black seeds in them being ripe early in January. 

M~~ssacnda Roxbnrghii, Hook. f., F1. Brit. Ind., iii, p. 87. A shrub, in 
distribution Asssmo-burmese, carrying its limit just into the north of the 
Malay Peninsula, collected (in Zone 3) a t  Balek (36425) where the Abor call 
it Akshap. 

Mosseende mutrophylle, Wall. Hook. f . ,  F1. Brit. Ind., iii,  p. 89. A large 
ahrub, in distribution Aswarno-burrneoe, extending t o  Central Nepal and to 
Yunnan. In the Abor Hills it was found chiefly upon the banks of the Dihang, 
as (in Zon,e 3) a t  Janrrkmukh (37137), and (in Zone 4) a t  the mouth of the 
8ireng .stream (37392), where i t  asaocietes with some plants uncommon in the 
Abor Hills as Cudrank jravanmsis. I t  was also found a t  2,100 ft. or 610 rn. 
near Kebang. It was in fniit in December. 
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Mueeaenda glabra, Vahl. Hook. f., F1. Brit. Ind., iii, p. 90. A woody 
eprewler, in distribution Assamo-burmese, collected (in Zone 3) between 
Jenekmukh and Aieng upon the east side of the Dihang river (36467). 

Adenosaeme longilolia, Wall. Hook. f., F1. Brit. Ind., iii, p. 95. A smell 
shrub with arching branches, 2-3 m. high, in distribution Himalayo-bumese 
or  Himalayo-malaysian, extending into China. It occurs in the Abor Hille 
in dense shade, both low down and upon hill-crests. In  Zone 3 it was at 
Janakmukh upon the crest of the cliff over the river (37154), and near the 
Janak stream, a t  Renging camp, 1,800 f t .  or 549 m. (36647, 38151), and up 
above i t  on the hill crests of the water-parting of the Serpo and Igar from 4,000 
to  5,500 ft. or 1,219 to  1,676 m. (36184,36217), (in Zone 4) on the upper slopes 
of the gorge of the Dihang at Rotung a t  1,300 f t .  or 396 m. (37594), on the 
" razor-edge " ridge between the Lalik and the Igar, and once as an epiphyte 
on the hills above Rotung a t  4,700 ft. or 1,433 m. (36814). 

I t s  white berries were ripe in December. No. 37594 is large leaved and 
hirsute : but the others are small leaved and glabrous. 

Adenosaeme stipulata, Hook. f., F1. Brit. Ind., iii, p. 95. A small shrub, 
in distribution Assamese, found (in Zone 3) in the dense high forest a t  2,400 ft. 
or 732 m. over Renging (37321) and a t  3,000 ft. or 914 m.; and (in Zone 4 )  
on e tributary of the Igar stream (36105), and a t  3,000 f t .  or 914 m. over 
Babuk (37664). It carried its round red berries in December and January. 

Adenosacme Listeri, King in Herb. Celc. A shrub about 2 m. high in dense 
high forest, endemic in the Himalaya from the Daphle to the Abor Hjlls. I t  
was collected (in Zone 3) a t  Balek (36423) and a t  1,800 ft. or 549 m. in the 
Serpo valley below Renging camp (37321). It was in fruit in December. 

Myrio~ieuron nutans, Wall. Hook. f., F1. Brit. I d . ,  iii, p. 96. A small 
ehrub, in distribution Asaamo-burmese, extending t o  Szechuan and to Tonkin. 
I t  was found attaining only 60 cm. to  1 m. (in Zone 1 )  in great abundance on 
the floor of the Kobo forests (35907, 35986, 37020), or (in Zone 3) within the 
Abor Hills a t  Janakmukh, Renging and above Renging camp a t  4,000 ft .  0s 
1,219 m., (Zone 4) Balek, Rot~mg, Babuk, and Yambung. Opposite 
Yambung on the hillsides over the Libsng stream it was in great plenty. 
It was above Rotung a t  3,600 f t .  or 1,097 m., above Babuk a t  3,800 ft- 
or 1,158 m., (37663), and its white berries were ripe in November, and 
once its last flowers were open. It likes the deepest shade. 

Webera odereta, Roxb. Hook. f., F1. Brit. Ind., iii, p. 102. A shrub in 
distribution Assamo-burmese nearly or Asuamo-malaysian as it reaches 
Penang. It was found under the edge of the Hills (in Zone 2) 'at Pasighat 
(37417) end (in Zone 3) between J a n a h u k h  and Aitnlg (37230). 
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Brael~ytome Wallichii, Hook. f .  Hook. f., P1. Brit. Ind., iii, p. 108. A 
shrub, in distribution Assamo-burmese., It was found (in Zone 3) by Renging 
camp a t  2,400 ft. or 732 m. (36249), and upon the south side of Eapu river 
over Balek upon the edge of forest of Vatica Shingkeng, (in Zone 4) in dense 
forest in the Lalik valley a t  2,300 f t .  or 701 m. (37329), on the " razor-edge " 
ridge between the Lalik and Igar valleys a t  2,300 ft. or 701 m. (37529). It 
grew t o  1'75 m. in height, carrying its white flowers under its horizontal 
branches. 

Randia faseiculata, DC. Hook. f., F1. Brit. Ind., iii, p. 109. A shrub, in 
distribution Assamo-burmese. In  Zone 1 it is one of the prevalent " small 
trees " of Sadiya (Gammie in Records Bot. Survey India, i, p. 71). In  the 
Abor Hills (in Zone 3) it occurs as a stiff bush 2-3.60 m. high, on the east of 
the Dihang between Janakmukh and Aieng (36458) a t  about 700 ft. or 203 m., 
and (Zone 4) from 1,000 to  2,100 f t .  or 305 to  640 m. on the hillside bdween 
Lebang and the river Dihang (37799). I t  carried its fruit hanging under its 
branches in January. 

Randla acuminata (BIume) Boerl. R. Wallichii, Hook. f . ,  F1. Brit. Ind. 
iii, p. 113. A small tree, in distribution Assamo-malaysian, about 10 m. hig 
in oak forest (of Zone 3) a t  3,800 ft. or 1,158 m. above Renging camp 
(36305), bearing fruit in January. 

Cardeuia ctrn~panulek, Roxb. Hook. f.: F1. Brit. Ind., iii, p. 118. A large 
shrub or small tree, in distribution Assamo-burmese, with an extension beyond 
the Bengal Plain in Chota-Nagpur. Gammie (R~xords Bot. Surmj I n h a ,  
i, p. 71) records it as prevalent (in Zone 1) at Sadiya, wheke indeed it is a b m  - 
dant in the grazed lands, and was found in fruit in November. (No. 35748 
came from Makum which is beyond the area of this report). 

V~nguerla cdulis, Vahl. Hook. f., F1. Brit. Ind., iii, p. 136. A small 
fruit tree, native of Madagascar, and now cultivated about India, plentiful 
(in Zone 1) a t  Sadiya. Lorraine gives an Abor name for it as Som-kir which 
suggests the Assemese Kotkora. 

Vangncria spinoaa, Roxb. Hook. f . ,  F1. Brit. Ind., iii, p. 136. A amal1 
tree, in distribution Indo-malaysian, not llncomnlon (in Zone 1) in open  place^ 
about Sadiya, as  it is in other parts of Assem. 

Ixore aenminata, Roxb. Hook. f., F1. Brit. Ind., iii, p. 137. A large 
~ h n i b ,  in distribution Assemese, which is not uncommon in parts of the Plains 
a t  the top of the Brahmaputra valley (e.g., Makum 36766), but Was not ob- 
tsined under the Abor IIills. In the Hillv (Zone 3) it wav got a t  Jsnakmukh, 
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and (Zone 4) Hebang, and on " Signal Hill " over Yambung a t  about 2,000 ft. 
or610m. I t s  flowers were foundinNovemberand t o  January. 

lvore sabsessilis, Wall. Hook. f., B1. Brit. Ind., iii, p. 139. A shrub, in 
distribution Assamo-burmese, and r e ~ c l ~ i n g  Yungap. Growing to about 
2-3 m., it is common (in Zonel) in the forest of the Plains st ICobo (35942, 
35980, 37101). I11 the Hills (in Zone3) it was fousd at Jggalrmukh (37125), 
in the Serpo valley a t  1,100 ft. or 335 In. and a t  1,600 ft. or 488 m. and up to 
Renging Camp a t  2,100 ft. or 640 m. (36310,36627), on the south face of Bapu 
a', 3,609 ft. or 1,097 ru., over the head waters of the Berpo qnd Igar at 5,500 ft. 
or 1,676 ~ 1 .  (36214), (in Zone 4) over Rotuqg a t  3,7bO ft. or 1,128 m. on a hill- 
crest (3G'L35), and on the hill-top over Babuk at 3,600 ft. or 1,097 m. (37661). 
Some plants carried their dull red berries from November forward ; others 
froill  Llvcember were producing 'their pretty peiident coral pink flowers ; a ~ d  
so c:onupicuous was this cliiference, that in the field I thought that I had two 
species. 

C ~ f l ~ a  bcngnlcn~is,  Rosb. Hook. f., F1. Brit. Ind., iii, p. 153. A small 
bush, in distribution Hinldayo-mal~ysipn with an extension beyond the 
Eengal Plain into Chota-Nagpur. I t  is common (Zone I )  a t  Sadiya (vih 
Gamniie in Records Bot. Szrrvey Indin,, i, p. 71). It makes a fair propor- 
tion of t h e  undnrgrowth of the forest a t  Kobo (35995, 36798, 37073, 3810b), 
ancl is plentiful (in Zone 2) about Pasighat. Within the Hills (in Zone 3) it is 
comnion a t  Janakmulth (36848), Balek, and Aieng (37232). It8 fruits were 
found in December ; its fragrant white flowers were very conspicuous st the 
end of February, coming with the new leaf, the ald having just fallen. 

Coffea khasiana, Hook. f . ,  F1. Brit. Ind., iii, p. 154. A half-sprawling 
shrub, in distribution Asssmese, found in (Zone 3) on the south face of Bapu 
a t  5,000 ft. or 1,524 m. (36!120), sncl again upon the summit a t  6,266 f t .  or 
1,910 m. (36933). It is believed that it was seen (in Zone 4) also over Rotung 
at 4,700 ft. or 1,433 m. ; but the record is a little doubtful. 

Dumnacaotht~e indicus, Gaertn. Hook. f., F1. Brit. Ind., iii ,  p. 168. A low 
grocring shrub, in distribution Asaanlo-chinese, extending t o  Japan, found 
(in Zone 3) upon the s~lrnmit of Bapu a t  6,366 ft, or 1,910 m. (36545), attaining 
2-60 m. in height, but broad out of proportion to  this, the flowere hsnging 
under the branches. 

Plectrooia glabre, Benth. and Hook. f .  Ca&ium glabrum, Blnme. 
Hook. f., F1. Brit. Ind., iii, p. 133. A smell evelgzaen tree, in dietribution 
Ammo-mala~sian, found as a bush in Zone 3 upon the east bank of the Dihan~ 
opposite Janakmukh (36466), and also at h,600 it. or 1,676 m. upon t h e  weter- 
parting between the ~ e r p o  and t h o  Igar streams (36216), with fruits in JanWrY. 
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Psychotria fnlva, Ham. Hook. f., F1. Brit. Ind., iii, p. 169. A small 
shrub in distribution Assamo-burmese, the commonest of the low vegetation 
in the dense forests a t  the top of the Assam valley. It is very abundant (in 
Zone 1) a t  Sadiya (35787) and a t  Kobo (3b914, 35930, 35957, 35983, 37032, 
38111) and northwards (in Zone 2) through the Plains forest. In  the Hille 
(in Zone 3) it was a t  Janakmukh and by the Rammidambang clearing in asso- 
ciation with Vatica Shinglceng, in the Talauma forest upon the south side of 
Bapu a t  3,500 ft. or 1,067 m. and in oak forest (in Z m e  4) over Rotung a t  
3,900 ft. or 1,189 m. and a t  4,700 ft. or 1,433 m. over Babuk. 

It is heterophyllous. Between November and January its berries were 
ripe, passing from green to a purplish red. 

Psychotrio symptoeifolia, Burz. Hook. f.,  F1. Brit. Ind., iii, p. 172. A 
small bush, in distribution Assamo-burmese, found in the oak forest (Zone 3) 
over Renging froin 3,500 ft. to 4,400 ft. or 1,006 to  1,341 m. (36279) with ite 
black berries ripe in January. 

Psychot,ria Qent,icalaba, Wall. Hook. f., P1. Rrit. Ind., iii, p. 173. A s m ~ l l  
shrub, about 1 m. high. of deep shade, in distribution As~amo-burmcse, extcnd- 
ing westwards t o  Central Nepal and south-eastwalds t o  Tenasserim. It was 
found (in Zone 1 )  a t  Kobo (37033) and a t  Pobamukh (37044) ; and (in Zone 2) 
from Pasighat t o  the foot of the Hills in association with P. fuk-a, but not so 
common as it. In the Hills (in Zone 3) again, though more common than in 
the Plains, it was still less common than P. fulva. A t  Janakmukh it occurs 
in the forest of Vatdcn Shil~gkeng (37306), in the  Serpo valley, in the gorge of 
the Llihang above Renging, (in Zolze 4) under Rotung (3'i35l), and above 
Rotung to 3,800 ft. or l , lh8  m.,  on the ba,nlis of the Dihang about Puak and 
Yanibung, to 2,000 ft. or 610 nl., over Habuli, (37667) and on various sides c f  
Yambung. Near Kebeng and near Rotung it was found among bushes being 
more exposed t o  sun than is usual. 

I ts berries go from yellow to  red in December and January. 

Psyrhatria crkcsrpa, Kurz. Hook. f., F1. Rrit. Ind., iii, p. 173. A small 
ahrub, in distribilhion Assemo-bnrmese, with its limits in Central Nepel and 
Tenasserim, In Z m e  3 iti i.s found over Ralek in forefit of Vaticu Shingkmg 
from 2,000 ft. or 610 m. and in othor forest to 3,000 ft. or 914 m., and also from 
Renging camp a8 2,000 ft. or 610 m. up t o  4,000 ft. or 1,219 m. on the hills 
ovcr it. In Zone 4 common in oalr foreat a t  4,700 ft!. or 1,433 ni. over Rotung 
(unnnrnbercd specimen), over Babuk a t  3,800 f t .  or 1,158 m. (37660) in oak 
forests. 

P~yehotrla ebmendg, Dnnn in Rew Bull., 1920, p. 133. A shrub about 
2 m. high, found in deep ~hade ,  endemic. It occurs in the Hills (in Zone 3) 

M 2 
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in the bottom of the Serpo valley, and (in Zone 4) in deep shade in the gorge 
of the Dihang under Rotung (37601) near the Side stream, under Ponging, 
neir tbe river Dihang by Yambung camp at 1,000 ft. or 305 m. (36006), and 
across the Dihang over the Libang (37730) stream and to 4,000 ft. or 1,219 m. 
over Pangi. 

Psychotricl sp. A shrub 2 m. high drying reddish, with leaves elliptic, 
acnte below: eccminate above, in dimensions up to 14 by 6.5 cm., focnd in 
fruit (in Zone 3) in forest just below the summit of Bapu a t  6,200 ft. or 1,890 m. 
(36556). 

Psycl~otria sp. A tree about 20 m. high with wide horizontal branches, 
with leaves obov2te, shortly acuminate, sparingly hirsute below, in dimensione 
up to 30 by 13 cm., and with a black berry 1.25 cm. in diameter found (in Zone 
4) in the Lalik valley under trees twice as  high, a t  2,000 f t .  or 610 m. (38166). 

Chasalia lurida (Blume) Merrill. C. curwijZora, Thw. Hook. f., F1. 
Rrit. Ind., iii, p. 176. A half-herbaceous shrub, in distribution Indo-malay- 
eian, found in the Plains forest (in Zone 1) a t  Sadiya (35799) with its fruit 
ripening from red to black in November. 

Lasiaot,hus Biermanni, King ex Hook. f . ,  Fl. Brit. Ind., iii, p. 190. A 
shrub in distribution Assamese, attaining 3.50 m. in height growing on hill- 
crests and on steep slopes in oak forest (in Zone 3) from 4,000 ft. or 1,219 m. 
over Renging camp a t  various altitudes (36284) to  the top of Bapu a t  6,266 ft. 
or 1,910 m., and in Zone 4 a t  3,900 ft. or 1,189 m. over Rotung (36549.) Its 
metallic blue fruits were ripe in January, a t  which time also its dull blue 
flowers appeared. 

Lasianthrls ~ p .  A small shrub, .5 to  2 m. high, perhaps a new species, 
common (in Znne 3) over a limited area in the Hills as  in forest north of Janak- 
mukh (36856) where it associetee with Vatica Shingkeng, in the Serpo 
valley (38144) on mixed forest, and a t  Renging (36638), and again abova 
Renging camp a t  2,400 ft. or 732 m. (36255). It carried purple bud8 in the 
end of January. The last (36255) differ8 by a little from the others. 

Paeleria foetidn, Linn. Hook. f. ,  F1. Brit. Ind., iii, p. 196. A consider- 
able herbaceous climber, in distribution Assamo-maleysian. In Zone 1 
collected by Griffith in January 1836 from Sadiya southwards. ( N o t ~ l a e ,  
iv, p. 268.) 

Faoderia tomcntese, Rlume. Hook. f., F1. Brit. Ind., iii, p. 197. A 
nearly herbaceous cliluber, in distribution Asclramo-melayeian found (in 



BOTANY OF T H E  dT3R BXPEDIY'ION., 303 

Zone 1 )  growing into the  branches of small trees a t  Sadiya (35775) and a t  k o b o  
(374?4), in flower in November. 

Rubia sikliimensis, Kurz. Hook. f., F1. Brit. Ind., iii, p. 203. A herba- 
ceous climber, in distribution Assamese, found in Zone 3 upon one spot on 
the south face of Bapu a t  4,800 ft. or 1,463 m. and (Zone 4) between the  Igar 
valley and Rotung, in many spots plentifully between Rotung and Kalek, 
from 2,500 t o  3,500 f t .  or 762 t o  1,067 m. (37565), a t  3,600 ft .  or 1,097 m. 
above Babuk. It was always sterile. 

Calium triflorum, Michx., var. Hoffnieisterl, Hook. f., F1. Brit. Ind., iii, 
p. 205. A small herb which occurs all round the world, found (in Zone 4) 
upon the rock of Kekar-Monying a t  800 ft.  or 244 m. a t  upper flood-limit of 
the Dihsng (3G140), in flower in January. Griflith (in Trans. Agri-Hort. 
Soc. India, V, 1838, p. 130) records a Galium a s  got a t  Sadiya. 

Coniyositae. 

Vcrnonis Roxburghii, Less. Hook. f., F'l. Brit. Ind., iii, p. 232. An 
undershrub, in distribution Indo-burmese or Himalayo-burmese (for its occur- 
rcnce in the Konlcan is doubtful, and its occurrence in Central India can be 
looked upon as an extension of its spread t o  Chota-Nagpur), found (in Zone 3) 
at Rammidambang (36422). 

Vernonirr cinerea, Less. Hook. f . ,  F1. Rrit. Ind., iii, p. 333. A small 
herbaceous weed, distributed through the Tropics oi the  Old World and very 
common in India, altogether an opp~r t~un is t  in the  Abor Hills, growing as an  
annual between flood-limits (in Zones 3 and 4 )  on the Dihang banks from 
Janakmukh (37479) t o  Yambung, in the  months when the river is low, and 
springing up upon the clearings of the Abors about all the villages, and up  
to  about 1,800 ft.  or 649 m. (No. 36630 was collected near Renging camp, 
No. 36435 a t  Ralek). It was particularly abundant upon the big Rammi- 
dambang clearing, and already in fruit in February. The Abor name of 
Ramdam was got for it. 

Vernonia ~a l ipnr ,  DC. Hook. f., F1. Rrit. Ind., iii, p. 235. A half-weedy 
herb, in distriblition Assamo-burmese, and into solithem China ; i t  has its 
westcrn limit in Central Nepal. It was found (in Zone 3) close to  the L)ihang 
north of S a r ~ ~ , l i n ~ ~ l < l ~  (37310) bearing its lilac flowers in December, and (in 
Zone 4) on t,he clearings of Rotung. 

Vrrnnnin tnlnr~marfolie, Iiook. f.  and Thorns. Hook. f. ,  F1. Brit. Ind., 
1 ,  p. 4 A s m ~ l l  tree, iu distribution ~lswmo-burmese. It was found 
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attaining a height of 8 m., with a diameter of stem a t  the base of 13 cm. (in 
Zone 3) a t  Jantrkmukh (37481) and between Rammidambong and the Serpo 
valley a t  1,900 ft. or 579 m. (36388). 

Vernonir volkameriaefolia, DC. Hook. f., F1. Brit. Ind., iii, p. 240. A 
small tree, in distribution Assamo-burmese, found in the Abor Hillis (in Zone 4) 
over Rotung on land showing indications of former clearing a t  2,500 ft. or 
762 m. (36331), and a t  3,200 ft. or 975 m., also, and again upon the south-east 
side of Rotung (36824). I t  carried its big nodding panicles of lilac flowers 
in January, and was already in fruit in March. 

Vernonia scaudens, DC. Hook. f., P1. Brit. Ind., iii, p. 241. A half- 
woody sprawler,in distribution Assamo-burmese, found in the hills (in Zone 3) 
upon the south face of Bapu a t  4,800 ft. or 1,463 m., a t  Renging (36667), (in 
Zone 4) over the Igar a t  3,000 f t .  or 914 nl., a t  Kalek a t  the same height (37569) 
in secondary forest, under Kebang village 011 the hill face towards the Dihang, 
and on the edge of the Pangi clearings a t  4,000 ft. or 1,219 m. Its puce- 
coloured flowers with long-exerted yellow stigmas were produced in 
December. 

Adenostemma lavenis, (Linn.) 0. Kze. A. viscosztm, Forst. Hook. f . ,  
F1. Brit. Ind., iii, p. 242. A herbaceous weed, in distribution Pantropic. 
Grifith collected it (in Zone I) a t  Sadiya in June 1836 (Notzilae, i, p. 187), and 
I found it (in Zone 3) a t  Janakmukh and (in Zone 4) near Kalek between 
3,000 and 3,800 ft. or 914 and 1,158 m. (37578). 

Eapatorium Reevesii, Wall. Hook. f., F1. Brit. Ind., iii, p. 243. A half- 
woody climber, in distribution Himalayo-chinese and to Japan, found (in 
Zone 3) a t  Janakrnukh (37459). 

Ageratum conyzsides, Linn. Hook. f . ,  F1. Brit. Ind., iii, p. 243. A her- 
baceous weed, in distribution Pantropic. A common weed (in Zones 2, 3, 
and 4) in all the clearings of the Abor villages visited, the commonest of all 
the weeds in the first year of their neglect, often completely covering the 
ground. In  the lower Hills it appears to  flower in all the months of the year, 
but least so in March. At that time in the Plains its abundance is reatrictcd 
by much of the land having become too dry for it ; end it ia vigorous only 
such sputa as bnrrow-pits on roadsides. But in the Abor Hilla no ground 
 become^ too dry for it, ancl it was noticed oftell to  be ,nost plentiful where the 
slope afforded the extreme of cirainxge ; b i ~ t  perhaps this ab~~ndancc is con- 
ne,,ted in a greater rneasrtre wit,h slower recovery of coml,eting and ultirnatel~ 
suppressing shrubs after cropping than with moistcre. It comee up below 
flood-limit tm the banks of the Dillang. 
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It occurs in the  Plains under as  in the  Hills, and was abcndnnt (in Zone 1 )  
on fairly recent clearings near Kobo, rnd  seedlings came up a:! over the  camp. 
The Abors called i t  Nam-shing. (Janakmulih, 37478.) 

Diehroccphala lalifolie, DC. Hook. f., F1. Brit. Ind. ,  iii, p. 245. A 
herbaceous weed, in distribution more or less through the lropics of thc  Old 
World. It was plentiful upon the  clearings (in Zone 3) of Ezlelc, Iianlrrli- 
dambang (3?493), (in Zone 4) Rotung (37388) and Kalek (37571). The 
greatcst ~ l t c t u d e  of these was 3,600 ft. or 1,097 in. It was in flower in 
December. 

Microglossa vol~lhilis, DC. Hook. f., F1. Brit. Ind. ,  iii, p. 257. A syra~-1- 
ing shrub, in distribution Assaino-n~alaysian, extel ding to  C hira, a v,.eed 3 
m. high of the clearings (in Zone 4) of Rotung a t  1,400 ft. or 427 nl. (37254), 
with white flowers in December. . 

Conyza jspo~~ica ,  Less. Hook. f., F1. Brit. Ind., iii, p. 258. An annl:al 
herb, in distribution Himalago-chinese, extending t o  Japan. A weed in Zone 
1 in the Plains found on the Kemi chapri confined t o  one bushy spot (38117), 
and on the clearings in the Abor I i i l l ~ ,  found (Zone 3) a t  Rammidambang a t  
1,000 ft. or 306 m. (363.89) and (Zone 4) a t  Iialek a t  3,600 ft.  or 3,097 m. 
(37563). 

Cor~pza viseidula, Wall. Hook. f., F1. B ~ i t .  Ind., iii, p. 258. A tall herb, 
in distribution Ii~do-malaysian, and extending t,o Australia. A weed of 
clearings in the  Hills and of sunny spot,s generally (in Zone 3) from Janak- 
mulch (37203, 37480) t o  (Zone 4) Rotung (37534) and on to  Pangi, ascending 
to  2,500 ft. or 762 in. over Robung. I t s  pink upright flowers wcre observed 
from December t o  February. 

Bl~fmeo glomerata, DC. Hook. f., F1. Brit. Ind., iii, p. 262. A herb in 
distribution a s  Vernonia Rmburghii somewhat ; if i t  rcally occurs in the  
Konkan i t  is Indo-malaysian, but if i t  does not, then i ts  westward extension 
to  Pmhmari may be passed over as  an  exten~ion of i ts  Chota-Nsgpur area, 
and i t  be regarded in the main as  Himalayo-malaysian. It was found (h 
Zone 3) a s  a weed on t8he clearing of Ranlnlidambang (36402,38145), in flower 
in Februery, the  flower8 mostly horizontal. 

Rll~mee lacero, DC. Hook. f., I?]. Brit. Ind., iii, p. 263. A rather sha l l  
herb. in distl.ibution wide in tlie Old World, a#  regards Asia, Indo-malays~srn 
and through the warmer partsof China ; occurriug (in Z o n ~  2 )  as a vcrv c9mlln:on 
weed upon tlie clearinas bclow Ralek towards Lokpnr (36996) and (in Zme 3) 
at Ra~nn~idaml)ang (33417, 38147). I t s  flowers nod. 
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Blumea mserostacbya, DC. B. hieracifolia, var. macrostachya, Hook. 
.f., F1. Brit. Ind., iii, p. 263. A tall herb, in distribution Awmese,  found 
(in Zone 1 )  a t  Kobo (37409). 

Blumea lircinlata, DC. Hook. f., F1. Brit. Ind., iii, p. 264. A herb of 
moderate size, in d i~tr ibut~ion Indo-malaysian, and in China; a weed (in Zone 3) 
of the  Rammidambang clearing (36414). 

Blumea membranaeer, DC. Hook. f., F1. Brit. Ind., iii, p. 265. A herb 
i n  distribution Indo-malaysian, found in the  variety sub-simplex (in Zone 1) 
near the  Rrahmnputra banks a t  Sadiya (32681) and on the Dihang banks 
(in Zones 3 and 4) rather below extreme flood-level a t  Janaltmukh (37133), 
under Ponging and a t  Yambung. 

Blumca procera, DC. Hook. f., F1. Brit. Ind., iii, p. 268. A rather tall 
herb, in distribution Assamo-burmese, extending.westwards t o  Central Nepal ; 
found (in Zone 3) on the  clearings of Ramniidambang (36406) and (ic Zone 4) 
Rotung (38178). At Rotung as  the  season when Ageratum is a t  its best 
passes, this Blumea comes into flower. I t s  flowers are directed obliquely 
downwards. 

B l ~ ~ m e a  mjriseephala, DC. Hoolr. f., F1. Brit. I d . ,  iii, p. 269. A rather 
large herb, almost a shrub, in distribution Assamo-burinesc, and in the islands 
off the  Chinese coast, found (in Zone I )  a t  Pobamukb (38229) aad (in Zone 3) 
upon t,he clearings of Rammidambang (38143). It has nodding yellow 
dowers. 

Blu~nea dcnaiflsra, DC. Hook. f . ,  P1. Brit. Ind., iii, p. 269. A rather 
atorit herb, in distribi~tion Assamo-malaysian, and into Polynesia, found (in 
Zone 3) as  a weed upon the  clearings of Rammidambang (36401). 

Blurnett aromatiea, DC. Hook. f., F1. Brit. Ind., iii, p. 270. A large 
herb, a l rno~t  shrubby. in distribution Himaloyo-malay~ian and in China, found 
in t h e  Plainr near Pauighat (37435), and in the Hills (Zone 3) a t  Janckmulch 
(37477) and (Zone 1) in shade over the mouth of the Ya~nne  river s t  1,400 ft. 
or 427 m. (361 57). 

Blumea belsamllerr. DC. Hook. f . ,  F1. Brit. Ind., iii, p. 270. A tall plant 
mostly herbaceous, but woody below, in distribution A~sn~no-nislaysian, and 
in the islands off China. 11 cosrsc weed of clearirlgs a t  a stage in re-afforests- 
tion when they are covered with bushes, and as  small plarlts on nowerclearings, 
common (in Zme.9 1. 2, .? rrrrtl: 4 )  up t o  3,100 ft. or 640 111. from Kobo (367g0) 
t.0 Ynmbung. At Jnnal;nr,[l<h in December it carried its newly produced 
flower samewhat downwartlly directed (35244). 
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Anaphalis araneosa, DC. H m k .  f., F1. Brit. Ind., iii, p. 283. A somewhat 
woody herb, in distribution Indo-burmese, focnd (i,n Zone 4) a t  3,400 ft.  or  
.1,036 m. a t  the  top of the clearings of Babuk village (37652) and a t  about 
2,000 ft. or 610 m. on a clearing near Ponging. 

Gnapl~alir~m lutco. r lh~~m, Linn. Hook. f., Fl. Brit. Ind., iii, p. 288. 
A herb, in distribution through the  Tropics and the Sub-tropics, a weed of 
clearings in the  Abor Hills, very comnlon and general bfit in the Plains (in 
Zone 1) only as  an  opportunist on the river bank a t  Kobo (36762) below flood- 
level. I n  the  hills i t  occurred (in Zones 3 and 4) from Ranlnlidambang t o  
Babuk, and ascended t o  2,000 ft. or 610 in. a t  H.enging caiup (36'i30), and 
Kalek. It was in flower in the Hills from December ; but a t  Kobo flowered 
much later in consequence of the plant being unable t o  establish itself until 
the fall of the  river in November. 

Gnrpllaliurn pnrpurenm, Linn. Hook. f., F1. Brit. Ind., iii, p. 289. An 
American herb, which has becn in Northern India for sonie time, found (in 
Zone 3) in plenty upon the clearing of Rammidambang a t  1,000 ft. or 305 m. 
(36390) in flower in January. 

Xrrnt,hium Stru.rnlriam, Linn. Hook. f., F1. Brit. lnd. ,  iii, p. 303. A 
coarse herb, in distribution Pantropic, found (in Zone I )  by Griffith a t  Sadiys 
in June 1836 (Notulae, i, p. 192). 

Siegashcekia orientalis, Linn. Hook. f . ,  Fl. Brit. Ind., iii, p. 304. A herb, 
in distribution Pantropic, a weed easily found (in Zone I) upon the bank of 
the Brahmaputra a t  Kobo (36787) and in the village of Balelr (36445). 
Griffith further seeins to  have got i t  a t  Sadiya (Nokulae, i, p. 193). The 
Abors call i t  Tang-um. 

Spilantlles Arnlclla, Linn. Hoolr. f. ,  F1. Brit. Ind., iii, p. 307. A herb, 
in distribution Pantropic, a weed of clearings (in Z o n ~  3)  folind a t  Balek a t  
1,400 f t .  or 427 rn., on the clcsring of Raninlidanlhang (37494) amd (in Z o n ~  4) ,  
in plenty upon the clearings of lialek a t  3,600 f t .  or 1,097 111. (37672). abol t 
Pangi village (37768) as well as above i t ,  and on a clearing over the Libang 
strean) (37746). C4riK1t~h probably refers to  this species when he records a 
Spilnntlres as occurring a t  Sndiya (n'otulae, i, p. 103). 

Ridcns pilosa, Linn. I-looli. f. .  F1. Brit. Ind.. iii. p. 309. A herb, in dis- 
tribnt,ion l'snt3ropic, a rommon wccd in clearings (in Zonc.s 1,  3 clnd 4 )  ahol,t 
Koho (36777, 3762!)), Yobawulih, Rengiiig, Kotung, and Ponging ascending to  
2,100 ft.  or G40 m. 
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Artemlsia vulgarls, Linn. Hook. f., F1. Brit. Ind., iii, p. 325. A hali- 
woody herb, in distribution from Europe to  Malaya. The permanently open 
places that this species needs are rare in the Abor Hills but it finds (in Zone 1) 
what suits it in the grazing land a t  Sadiya, and is there very abundant, as also 
at Saikhoa. I n  the Hills it was observed (in Zone 4) a t  the mouth of the 
Sireng river, and a t  Ponging, a t  2,300 ft. or 701 m. Ganmlie (Records Bot. 
Survey India, I ,  p. 71) recorded it as  a Sadiya plant. 

Cynnrn angulosa, DC. Hook. f . ,  F1. Brit. Ind., iii, p. 334. A tall herb, 
in distribution Indo-burmese, fonnd (in Zone 1) on the pathside st Kobo 
(35970), (in Zone 4) on the clearings of Rotung, and also cn clearings over the 
Libang stream a t  2,000 ft. or 610 m. (37746). It was in flower in December 
and January. 

Gynura sarmentosa, DC. Hook. f., F1. Brit. Ind., iii, p. 335. A half- 
 wood^ apraaxler, in distribution Assamo-malaysian, found (in Zone 1) growing 
t o  2 m. among bushes a t  Kobo (3700-i), a considerable extension of its known 
range. 

Emilia soncl~ifolin, DC. Hook. f., F1. Brit. Ind., iii, p. 336. A small 
herb, in distribution through the Tropics of the Old World and introduced 
into America. It was found in the Plains (in Zone 1) on the edge of the 
Kemi chapri. In  the Abor Hills it appeared to  be rather uncommon ; it was 
found (in Zone 3) on the clearings of Rammidambang (36415) and (in Zone 
4) on these of Pangi. 

8eoecio Walkeri, Am. S. nraneo.pus, DC. Hook. f . ,  F1. Brit. Ind., iii, 
p. 361. A somewhat woody climber, in distrib1,tion lndo-maleysian. It 
was found (in Zone 3) upon a " razor-edge " ridge on the ~ o ~ t h  face of Bapu 
a t  4,400 ft. or 1.341 m. (36914), the ridge being so steep that forest can not 
close over it : and (in Zone 4) in the Side valley a t  900 ft. or 274 m. (36064)) 
lying over bushes which arched over the stream. 

Henecio scandens, Don. Hook, f . ,  F1. Brit. Ind., iii, p. 352. A ~prawler, 
in distribution Jndo-chine~e and t o  Tonkin. I t  was found (in Zone 4)  
Ralek a t  about 3,000 ft. or 914 m. (37575) with it8 yellow flowers open in the 
end of December. 

Renecio trilingrlatns, Ham. Book. f., PI. Rrit. Inrl., iii  p .  3%. A 
aprawler, in diytrihution Assamo-Rurme~e wit,h its we~tern limit, in Central 
Nepal, found ( in  Zone 3) a t  3,000 ft. or 914 m. a,mong bn~hes  Gear the CreRt', 
and among oak treea on the crest of the hills in;mediately south of R~tllng 
(34230). I t a  mustard-yellow flcwers were open in January. 
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Saussr~rea affinis, Spreng. Hook. f., F1. Brit. Ind., iii, p. 373. An annual 
herb, in distribution Assamo-chinese and in Japan, its western limit in Central 
Nepal, found (in Zone 1 )  a t  Kobo (36775). 

Ainslioea ptcropoda, DC. Hook. f., F1. Brit. Ind., iii, p. 388. A herb 
usually of grassy places, in distribution Himalayo-burmese, found (in Zone 3) 
upon the summit of Bapu a t  the very edge of the cliff a t  6,266 ft. or 1,910 m. 
(36552), in very restricted quantity and appearing out of place. 

Crepis japonies, Benth. Hook. f., F1. Brit. Ind., iii, p. 395. An annual 
herb, in distribution in Mauritius and in Asia from Afghanistan t o  the China 
Sea, common from the plains (Zone 1 )  a t  Icobo (36793) (through Zones 2 and 3) 
on clearings into the  Hills as far as  exploration was undertaken, abundant 
(in Zone 4) on the ciearings of Rotunz (37554), Ponging, Kalek and Pangi 
up to  4,000 ft. or 1,219 m. and also upon the  river bank just about flood-limit 
from Yambung downwards to Janaknlukh (37148). It came into flower in 
December. 

Lactuca bre~irost~ris, Champ. Hook. f., F1. Brit. Ind., iii, p. 405. L. 
bialata, GrifTith, Notclae, iv, p. 247. A tell annual herb of grassland, in 
distribution Assamo-malaysian and through China to  Jayan. Griffith col- 
lected i t  (in Zoi~e I )  a t  Sadij.a in 1E36, and records that  the latex was dried 
as a substitltte for opiuni. I found it in August 1909 near the  Diphu guard 
east of Sadiya in a stretch of tall Saochtrrtrm (32663) and also to  the south- 
west of Sadiya. I t  has pale yellow flowers which were observed t o  open a t  
9-30 in the morning. 

Lac.t,lrca polycepkrcl:~, Renth. Hook. f.,  F1. Brit. Ind., iii, p. 410. An 
annual horb, in distrihr~tion approaching 'IIinlalayo-burmese. I t  takes 
advantage of the wintcrr fall of the rivers to  grow below flood-level, and wae 
found on the bank of the Brahmeputra (in Zone 1 )  a t  Kobo (36791) and a t  
Pobamukh, flowering in March. 

Lactaca gracilis, DC. Hook. f., F1. Rrit. Ind., iii, p. 410. A herb, peren- 
nial in its peculiar habitat, in distribution 1-Iimelayo-b~rmcse. It grew firmly 
fixed in crannies of the rocks of the bed of the river Dibang towalds upper 
flood-limit (in Zone 3) a t  Janakmukh, and (in Zone 4) from Yembung t o  
Rotimg (37373, 37508) flowering in Ueceinber and fozwald to February. 

Frcnaufl~cs serndcns, Hook. f .  and Thoms. Hook. f., F'l. Brit. Ind., iii, 
p. 413. A half-wody spmwler, in d i~ t r ib~ l t ion  Assameae, fol,nd (in Zone 4 )  
in the hills ~011th of Rotring a t  3,600 ft. or 1,099 m. (36232) and a t  kalek a t  
3,400 ft,  or 1,03G rn. (37581), with d d l  magenta ~1igl.tlp drobping flowers in 
I)cco,mber and on to 1:clruary. 
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Sonchus arvensis, Linn. Hook. f., F1. Brit. Ind., iii, p. 414. A herb, in 
distribution through all the  temperate and much of the  tropical part of the 
world, found (in Zone 3) upon river shingle a t  Janakmukh (37490), and on 
the  clearings a t  Rammidambang and (in Zone 4) on the  river shingle 
under Ponging and  on the  clearings of Ponging (36146). It flowers in 
January.  

Campanulaceae. 

Pratia Nummulerir, (Lamk.) Kurz. P. begonifolia, Lindl. C. B. 
Clarke in Hook. f., FI. Brit.  lnd. ,  iii, p. 422. A small herb, in distribution 
Assaniq-malaysian, and in south China. It was found (in Zme 4) close to the 
river-bank near Puak a t  900 ft. or 274 m. (37640) as  well a s  upon the clearings 
of Babuk a t  2,300 ft. or 701 m. and above Pangi a t  4,000 ft. or 1,219 m. 

Pratia mantnnn, Hassk. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 423. 
A tall herb, in distribution A\ssamo-malaysian, with its western limit in Central 
Nepal, found (in Zone 3) on a pathside on the  north face of Eapu a t  5,700 ft. 
or 1,737 m. (36988), attaining .75 m. in height, and in March bearing its bril- 
liantly violet fruit. 

Lobelia affinis, Wall. C. B. Clarke in Hook. f., F1. Rrit. Ind., iii, p. 424. 
A herb, in distribution Indo-malaysian, requiring sun, and growing in Abor land 
upon pathsides. I t  was found in the  Plains (Zone 2) a t  Pasighat pl~ntifully 
and below the  village of Balek towards Lokpur. I n  the  Hills i t  was got (in 
Z m e  3) a t  Janaknlnkh (36614) a t  about 1,000 ft.  or 305 m., and on the south 
face of Bapn a t  2,000 ft .  or 610 m. (36954), in the Serpo valley (in Zone 4) at 
Rotung, and between Kebang and the  river Dihang from 900 t o  2,100 ft. or 
274 to  640 m. (37792). It was in flower in January : and over Eabuk a race 
with flowers fading iswn-coloured was observed. 

Can~pan~lrnacu javanica, Rlume. C. B. Clarke in Hook. f . ,  F1. Brit. Ind., 
iii, p. 435. A climbing perennial herb, in distribution Assamo-malapsian 
found once only, (in Zone 4) a t  Kalek a t  3,400 ft. or 1,036 m. (37874). 

Campannrnaea parvlflora, Benth, C'. R .  Clarke in Hook. f . ,  F1. Brit. Ind., 
iii, p. 437. A perennial herb, in distribution Awamo-burme~e. I did not 
observe it in the Plains ; but i t  is probable that  it is t,hr Cyclorcdvn of ~r i f f i th 'a  
Journal, i ,  p. 21, which he got upon the Mishmi-llill-side of Sadiya. I n  the 
Hill8 (Zone -3) it  WAF^ found a t  Janakmukh on the under cliff of the Dihang 
bank in places almost clear of other vegetation, and on the shingle of the .Janak 
Rtrearn (37207). It was fotlncl also (in Zone 4 )  cloae to  Rotllng a t  1,000 ft .  or 
305 m. (37608) with it8 white pendcnt berries ripe in Ikcember. 
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Campanumaea sp. A herbaceous climber found only (in Zone 3) near 
Renging camp (36724). 

Campanula cana, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 440. 
A herb, in distribution Himalayan, got by Griffith (in Zone 1) in sandy fields 
a t  Saikhoa, as well as further down the Brahmaputra banks. He obtained i t  
olso in the Iklishmi hills. 

Vaccinirceac. 

Agapctes setigera, D. Don. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, 
p.  443. A woody epiphyte, in distribution Assamo-burmese, but not yet 
found so far west as Sikkim. It was found (in Zone 3) in high forest on the 
Hills, on Bapu over Balek a t  2,100 ft. or 640 m. and from 2,500 to 3,000 f t .  or 
7G2 to 914 m., common, and common in the Serpo valley above 1,500 f t .  or 
457 m. (36382) to Renging camp a t  2,300 ft. or 701 m. (36250,36639), and on 
the hill above Renging a t  4,200 ft. or 1,280 m. (36302). It was in flower 
from January to March, with dark crimson flowers. 

Agrpctes grandiflora, Hook, f .  C. B. Clarke in Hook. f., F1. Brit. Ind., iii, 
p. 446. A woody epiphyte, in distribution Assamo-burmese, found in the 
high forest (in Zone 3) on the edge of the Hills a t  Janakmukh (37193, 37464), 
and on the spurs over Renging camp, and (in Zone 4) over tlie Igar stream up 
t o  4,200 ft. or 1,280 m., apparently abundant. It flowered in December and 
January, its bells being of two shades of carmine with the lobes emerald ; 
the short racemes are produced from the old wocd. 

Agapetcs nulans, Dunn in Kew Bull., 1920, p. 134. A woody epiphyte, 
endemic, found in the high forest (in Zone 3) on a " razor-edge " ridge between 
the Serpo and Lalik streams a t  5,100 ft. or 1,554 m. (36347) in association with 
Agnpdes mavginata, flowering in January, the bells crimson with the lobes 
green tipped. 

Agapetes marginrta, Dunn in Kew Bull., 1920, p. 133. A woody epiphyte, 
endemic, found (in Zone 3) in the oak forest above Renging camp a t  3,800 
and a t  5,100 ft. or 1,564 m. (36340) flowering in January from its thicker 
sterna. 

Agapetss a~lgalatr, Hook. f .  C:. B. Clarke in Hook, f., F1. Brit. Ind., iii, 
p. 447. An endemic shrub 2.5 m. high with very dark foliage, found (in Zone 
3) on a " razor-edgc " ridpeat B.100 ft .  or 1,554 m. on the wstor-pa~ting between 
t hc Serpo and Lalik streams (36349). 



318 RECORDS OF T H E  BOTANICAL SURVEY OF INDIA.. 

Vaccinlom sp. near V. Nummularia, Hook. f., and Thorns. An epiphyte 
found (in Zone 4) on the edge of the swamp of Ripshing Sieng a t  5,500 ft. or 
1,676 m. (36976), differing from V. Nummularia in its obtuse leaves and longer 
oalyx-lobes. It was in flower in March. 

V~ceinium venosum, Wight. C. B. Clarke in Hook. f. ,  F1. Brit. Ind., iii, 
p. 462. A woody epiphyte or sometimes on rocks, in distribution Assamese, 
found (in Zone 3) on the summit of Bapu a t  6,266 ft. or 1,910 m. (36927), and 
(in Zone 4) in oak forest above Rotung a t  4,500 ft. or 1,372 m. (38200) flowering 
in March and April. 

Plerls oveliiollo, D. Don. C. B. Clarke in Hook. f., F1. Brit. Ind. iii, p. 460. 
A deoiduous small tree, in distribution Himalayo-chinese, extending to Japan, 
in the Sikkim Himalaya associating with Rhododendrons a t  10,000 ft. or 
3,048 m. and so also in the North-west Himalaya, and again in Siltkim asso- 
ciating with Shorea as low as 2,000 ft. or 610 m. Shorea and Pieris a t  a 
low elevation appear alike absent from the Abor Himalaya : but Pieris 
d i f o l i a  was got (in Zone 3) upon the summit of Bapu at 6,266 ft. or 1,910 
m. and upon a " razor-edge " ridge on the water-parting between the Serpo 
and the Lalik a t  5,100 ft. or 1,554 m. (36362). 

Rhododendron cslophyllum, Nutt. R .  Maddeni, var. calophyllum, 
C. B. Clarke in Hook. f. ,  F1. Brit. Ind., iii, p. 473. A shrub, in distribution 
Assamese, found flowerless only, so that there is a small element of uncertainty 
in the determination w k h  arises from the great sinlilarity of the foliage of 
R. calqbyllum to  that of R. Maddeni. I t  was got (in Zone 3) upon the  
eummit of Bapu st 6,266 ft. or 1,910 m. (36941) and on two rocky ribs, " razor- 
edge " r i d g ~ ,  on tho water-parting between the valleys of the Serpo and the 
Lalik st about 5,100 ft. or 1,564 m. (36346). 

Whether this Rhododendron or another, was the one found in plenty by 
Major Sweet's exploring party a t  9,000 ft. or 2,743 m. and above, withConifer8, 
on the peak immediately north of Damroh, cannot be mid. 

Plumhaginaccac. 

PImmbago seyhnlee, Linn. C. B. Clsrlre in Hook. f., F1. Brit. Ind., iii, 
p. 480. A bdf-woody herb, in distribution through tho Tropics of the Old 
World, occurring (in Zone I )  in the vilhge of Sadiya, probebly from cultiva- 
bion (33903), in flower in November. 
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Primulaceae. 

Lysimachia japonica, Thunb. Hook. f., F1. Brit. Ind., iii, p. E05. A herb, 
in distribution Himalayo-malaysian and through China t o  Japan, found (in 
Zone 4) in the swamp of Ripshing Sieng a t  5,500 ft. or 1,676 m. sparingly 
(36984). 

Griffith recorded a Lysimachia as a Sadiya plant (in Trans. Agri. Hort. 
Soc., I~zdia, V, 1838, p. 129) which probably was this species. 

Myrsinaceac. 

Maesa ramentacea, A. DC. C. B. Clsrko in Hook. f. ,  P1. Brit. Ind., iii, 
p. 508. A shrub, in distribution Asssmo-malaysian, found (in Zone 3) at 
1,700 ft. or 518 m. at Balek (36893), with horizontal flowers in March. 

Maesa sp., obviously a new species, a shrub, found (in Zone 4) by the 
Dihang river between Yambung and Puak a t  900 f t .  or 274 m. (37681), in fruit 
in January. It has large ovate curiously dentate leaves 44 by 10 cm., the 
teeth standing almost a t  right angles to  the leaf-blade, the margin turned 
under everywhere even on the sides of the teeth whereby their abruptness 
is increased : the lateral nerves are numerous, and diverge from the midrib o t  
a large angle ; the panicle is half as lang as the leaf. 

Maesa indica, Wall. C. B. Clarke in Hook. f., P1. Brit. Ind., iii, p. b09. 
A shrub or small tree, in distribution Indo-malaysian, and in Yunnan. It is 
fairly common (in Zone I )  a t  Kobo (35960) where its last whitish fruits were c.n 
the branches in November. In  the Hills (in Zones 3 and 4) it is to  be found in 
any place where the forest covering has suffered interference, espeoially in tile 
4-5 m. high scrub which occupies clearings in a certain condition ; on such 
near Yambung it lied Solanum indicum as e very common associate. It 
ascends to  3,000 f t .  or 914 rn. 

It was in fruit in December in the Hills, and immediately afterwards came 
again into flower. (No. 37253 was from Janakmulih ; Nos. 36464,37229, alLd 
37240 from between Janakrnukh and Aieng, Nos. 36634 and 36706 from Heng- 
ing). No. 30464 is the variety angustifolia. 

Maese permollis, Kurz. M. mollis., C. B. Clarke in Hook. f., F1. Brit. 
Ind., iii, p. 510. A oonsider~ble ~ h r u b ,  in di~tribution Assamo-burmese- 
malayan, and reaching Yunnan. It was found (in Zone 3) a t  Janakmukh 
(36473, 37142), a t  Renging camp (36707), (in z m  4) a t  ponging in plenty, 
and in nak forest ahove the head of the Igar stream not uncommorlly to 4,000 
ft. or 1,219 in. (3618'7). It wau in fruit in L)eccn~ber. 
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E~nbelia ribes, Burm. C. B. Clarke in Hook f., P1. Brit. Ind., iii, p. 513, 
A shrub, in distribution Indo-malaysian, and in China. I t  owes its place in 
the Abor Hills chiefly t o  man, growlllg on the edge sf forest inte his clearings, 
or about the clearings. It was found (in Zones 3 and 4) from 1,500 ft. or 457 m, 
at Rdek (36576) t o  4,000 f t .  or 1,219 m. above Pangi (37771). I ts  small pale 
green flowers were produced in March. The Abors called it Tashi-reng. (No- 
36637 was collected a t  Renging camp.) 

Embelia parviflora, Wall. C. R. Clarke in Hook. f., F1. Brit. Ind., iii, p, 
515. A sprawling shrub attaining rqther over 3 m. in height, in distribution 
Asssmo-burmese, now first recorded for the  Himalaya. I t  needs light and 
was found (in Zone 3) a t  3,600 f t .  or 1,097 m. on the water-parting between 
the Serpo and thc Igar, a t  5,500 ft. or 1,676 m. on the edge of the marsh Rip- 
shing Sieng (36981), a t  2,100 ft. or 640 m. (in Zone4) in disturbed forest near 
Kebang (37798). The flowers are produced under the down-arching branchw 
and were found in January. 

Sadlria Griffitbii, Mez. Pimelandra Grifithii, C. J3. Clarke in Hook. f., . 
F1. Brit. Ind., iii, p. 531. A small shrub, in distrilj~t~ion Assamo-burmese- 
It was found (in Zone 3) in the oak forest i t  Renging (36657) and above at 
3,300 f t .  or 1,006 m. (36272), (in Zone 4) above Upper Rotung at  3,600 and at 
4,800 ft. i.e., 1,097 and 1,463 m. (36220) ; and in all these places it carried 
its whitish becries under the horizontal branches in January and February. 
Rut above the Igar a t  4,000 f t .  it was got with very bright red berriee: 
(361 88). 

Hadirla Roweri, Dunn in Kew Bull. 1920, p. 111. A half-herbaceous 
ehrub found (in Zone 3) a t  6,266 ft. or 1,910 m. upon the summit of Repu 
(36929), with very pale salmon flowers in March facing earthwards. 

Ardisia virens, Kurz. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 624. 
A small shrub, in distribution Assamo-malaysian. I t  attains a height of 
3 m. (in Zone 1) growing under smell trees on the edge of the Kemi chapri 
(35958), and (in Zone 3) a t  2,000 ft. or 610 m. above Balek upon the south 
slope of Bapu (36571). I ts   fruit,^ go from a dirty flesh-colour to  claret and 
were found hanging below the foliage in the month of December. 

Ardisia Thomsonii, Mez in Engl. Pflanzenwelt, iv-236, 1902, p. 133. A. 
khasiuna, var. Thomsoni, C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 627. 
A small shrub in di~tribution Assamese, found (in Zone 3) s t  Renging camp 
or 2.400 f t .  or 732 m. (37318), with pale-cherry-coloured berries in the month 
of December. 
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Ardisia r l~ync l~ophy l la .  C. B. Clarke in Hook. f. ,  F1. Brit. Ind., iii, p. 629. 
A small shrub, in distribution Assamese. It grows to  about 1 m. in height 
and seems to prefer broken forest a t  low levels, being found (in Zones 3 and 4) 
chiefly along the course of the Dihang from Janakmukh (37146) to  Yambung. 
Above Yambung it was found close to Kebang a t  2,100 f t .  or 640 m.,- its 
highest. Upon the east side of the Dihang it was got between Yambung 
and Sissin (36021). In  January it carried magenta flowers, and also cherry- 
coloured berries a t  the ends of its horizontal or slightly ascending branches. 

Ardisia sp. A meagrely branched shrub, 1.5 to 2 m. high, in forest, with 
lanceolate leaves, 15 by 2.25 cm. in dimensions, the margin a t  about each 
centimetre with a rather large but in no way prominent gland, the lower 
surface freely sprinkled with black ; the berries are from cherry red to  purple, 
and are in diameter 8 mm. It is quite plentiful in the Abor Hills (in Zone 3), 
in forest of Vatica Shingkeng near Raminidambang, a t  4,500 ft. or 1,372 m. 
on the south face of Rapu, and in oak forest extending to  the summit a t  6,266 
ft .  or 1,910 m. (36935), a t  Renging camp a t  2,400 f t .  or 732 m. (36251), and 
above it a t  4,400 ft. or 1,341 nl. (36292) and upon a crest like the top of Bapu 
but a t  4,100 ft. or 1,280 m, and (in Zone 4) upon a crest over Rotung a t  3,900 it. 
or 1,139 m. common under oak trees. It was in fruit in January and forwards. 

Ardisia sp. A plant very like the last (36935) but with larger leaves, 26 
by 8 cm. in dimensions ; these leaves have similar glands. It was found (in 
Zone 4) a t  900 ft. or 274 m. by the Side stream (36063), with flowerbuds in 
January. 

Ardisin sp. A species with leaves elliptic, 17 by 4.5 cm. in dimensions, 
acuminate, with glands that are scarcely evident. It carried flowar-buds in 
the end of February, these 5 mm. long, blunt above, and the calyz 2 mm. 
long. I t  was found (in Zone 3) a t  Renging (36687). 

Ardisi8 near A.  yunnnnensis, Mez. A shrub growing erect, with hori- 
zontal branches, found (in z o n ~  3) upon the south slopes of Bapu a t  3,500 ft. 
or 1,067 m. (36526), and again (in Zmle 4) very common over Rotung about 
4,700 f t .  or 1,433 m. (36807), in flower in t.he end of January and in February. 

Ardisia sp. with the habit of A. myphylla, Wall., the leaves 12 by 2.5 cm. 
in  dimension^, the branches numerous, and the buds just mucronulate. It is 
A cornnlon plant (in Zone 2) in the beds of Yhragmiles on the old clearings 
under Balek (36994). 

Amhlyanthopsis men~hrrraeea ,  Mez. A~~d.isia nlanbralzacea, Wall. C. 
B. Clarke in Hook f., F1. Brit. Ind., iii, p. 827. A small shrub, in diutribu- 

n 
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tion Assamese, growing in shade (in Zone 3) a t  about 900 ft. or 274 m. just 
within the Hills a t  Jsnakmukh (37276), and (in Zone 4) t o  the west of the month 
of the Yamne river, again on the bank of the Dihang between,Pnak and at the 
mouth of the Side stream (36181). The berries vary from holly red to a pink 
with brown flecks. 

Snreospcrma arborerm, Benth. C. B. Clarke in Hook. f., F1. Brit. Ind., 
iii, p. 535. A tall tree, in distribution Assamo-burmese (in Zone3) found at 
Janakmukh (36477) and a t  Renging (36712). 

Bassla budyraeoides, B. N. Scott in Kew Bull., 1916, p. 36. A small 
endemic tree, common in the forests (in Zone 3) a t  Renging (36605) from the 
bclttom of the Serpo valley t o  a t  least 3,700 ft. or 1,128 m. .It occurs on Bspu 
over Balek a t  2,500-2,700 ft. or 762-823 m. It descends to  the level of the 
plains, but does not extend into the Plains. Nizamghat whence it was described 
is a t  their edge. It was found (in Zone 4) st 800 ft. or 244 m. opposite Rotung 
(37.509) on the east (here north) bank of the Dihang, and to 3,800 ft. or 
1,158 m. on the hills above Rotung. It was found over the mouth of the 
Yamne river (36162). It flowers profusely in January, its pale yellow petals 
littering the ground about Renging ; and it changes its leaves after flowering. 
It is called Pai by the Balek Abors. 

Dioagyros sp. with globose fruits similar t o  those of D. syluatica, Roxb., 
which species, howevcr, it can scarcely be, (in Zme 3) found on the srminiit 
of Dapn at 6,266 ft. or 1,910 m. (36942). The tree had been felled for the 
work of the Trigonometrical Survey, and leaves were no longer procurable, 
when it was observed. 

Dlnepyrcls ap. Except that the leave8 are a trifle mailer, an exact match 
in foliage of the Malayan D. qinrlato Hiern., but entirely different in it0 
brown seeds which are 2-3 times as long. A very common small tree (in 
Zone 3) attgining ahout 5 m. in height, always present in forest of Valica 
Shingkeng, and frequently in forests of other types, not found south of Janak- 
mukh (:37286) or Ralek. ascenrling Raprl above Ralek to 4,000 ft. or 1,219 m., 
and then occurring undcr OAI<H. presmt in the hottorli of the Serpo valley and 
t h ~ n c e  rlpwards to 3,500 ff. above Renzillg (3(jGS(i) under Vrttica, oaks or 
Engpbhnrd1ia. The Abors call it Shin-ks. 

It could not be folmd in tllc I ' l i~in~ forests. 
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Symplocos spicatrr, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 673. 
A tree of medium size, in distribution Indo-malaysian, and through China t o  
Japan. It i s  not uncommon (in Z d e  1) near Saikhoa, as  a tree 7 m. high 
(23607) and also a t  Sadiya, from which place Gammie has already reported 
it (Records Bot. Survey India, hi, p. 71). 

8pmplocos javanlca, (Blume) Kurz. S. ferrwginea, Roxb. C. 8. Clarke 
in Hook. f., F1. Brit. Ind., iii, p. 574. A tree of small size, in distribution 
Himslayo-malaysian, found in well drained places associated with Terminalia 
myriocarpa, (in Zone3) a t  2,300 it. or 701 m. on the south face of Bapu above 
Balek (36902), and (in Zone 4) on a spur between Kebang and the river Dihang 
a t  1,500 ft. or 457 rn. (37791). 

The Bapu plant is assignable to  the var. polystackya. 

Symplocos glomcrata, King. C. B. Clarke in Hook. f., F1. Brit. Ind., ii, 
p. 577. A small tree, in distribution Assamo-burmese, extending t o  Tonkin, 
found (in Zone3) attaining a height of 3.5 m. upon the summit of Bapu a t  
6,266 f t .  or 1,909 m. (36551). It was conspicuous for the darkness of it8 
leaves. 

Bymplocos Hookeri. C. R. Clarke in Hook. f., E'1. Brit. Ind., iii, p. 678. 
A small evergreen tree, in distribution Assamo-burmese, found (in Zone 3) 
a t  Renging camp a t  2,000 ft. or 610 m. (36329, 36669), withnew leaves in 
January. 

Styrrx scrrulatan~, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, 
p. 588. A small tree, in distribution Assemo-chinese with an extension across 
the  Bengal plain in Mayurbhanj, and reaching Japan across China. It attains 
10 m. in height, in the formt from the edge of the Plains (in Zme 2) between 
Pasighat and (in Zone 3) Ralek (36875) to (Zme 4) " Signal Hill " over Yarn- 
bung (37711) and to 3,600 ft. or 1,097 m. over the Isar stream (36175), flowering 
wit11 white downwardly directed flowers in March. 

Griffith's Styrax from Sadiya (Motulne, i, p. 190),  is not determinable 
frqm his writings. 

Perastyrex Lacel, W. W. Smith in Notes Roy. Rot. Gard. Edinb., xii, 
1920, p. 222. Styran: Lwei, W. W. Smith in Kew Bull. 1911, p. 344. A big 
tree attaining a height of 60 m. with a girth a t  breast-height of 7 m., in distri- 
hiltion n~rrowly Aasrrmo-bi~rnle~e. It is not uncommon (in Z o n e 3 )  abollt 
Renging calrlp (36737, 3'731 G ) ,  (in Zone 4) over Upper Rotung a t  3,100 ft. or 
945 m. (38190) and upwards to 4,700 ft. or 1,433 I.U, It flowered proiuseIy in 
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March, so plentifully that  the fallen parts littered tbe ground : these flowere 
are sweet-scented, and in colour greenish cream ;they are produced rather 
below the horizontal leaves. 

S t ~ r a x  sp. A tree with leaves ovate-elliptic characteristically long-acu- 
minate, in dimensions 12 by 4.5 cm., f o u ~ d  sterile (Zone 4) upon the crest of 
the hill south of Rotung a t  4,700 ft. or 1,433 m. (36816). 

Oleeceae. 

Jasminum undulatum, Ker. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, 
p. 592. A woody climber, in distribi~tion Assamo-chinese (in Zone 1 )  in the 
Plains a t  Sadiya, and on the edge of the Kemi chapri, in flower in November 
and December. (No. 35766, authenticating these records, is from Makum.) 

Jasminum cnerctotum, Roxb. C. B. Clarke in Hook. f . ,  F1. Rrit. Ind., iii, 
p. 593. A woody climber, in distribution Assamo-burmese, found (in Zone 2) 
a t  Pasighat (36862), bearing its white flowers in January. 

Jasminrim ancrstomosans, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind., 
iii, p. 596. A woody climber, in distribution Assamo-burmese, but absent 
from Sikkim, found in the Plains (in Zones 1 and 2) plentifully a t  Kobo (38102), 
Lokpur, Pasighat, and just into the Hills (in Zone3) to  Janakmukh where 
however it was equally plentiful. It flowers in February and March. 

lasminum fieaile, var. ovatum, Wall. C. B. Clarke in Hook. f . ,  F1. Brit. 
Ind., iii, p. 601. A w o ~ d y  sprawler, in distribution as regards the variety 
Assamese, but the type is in Southern India. It was found (in Zones 1 and 2) 
m the Plains forest a t  Kobo (3592T), Pasighat (37450), and (in Zone 3) just 
within the Hills st Jenakrnukh. Possibly it extends further to  Rotung. If 
flowered in December, a t  the same time carrying new bronzed foliage. 

Llnoeiera terniflora, Wall. C. B. Clarke in Hook. f. ,  F1. Brit. Ind., iii ,  p. 
610. A tree of meditun size, in distribution As~amo-bnmese, found (in Zone 
3) a t  .Janakmukh (37252), and doubtless the Chiona,nth~is t ernipms of 
Griffith (Notulae, iv, p. 740) from Sadiye in April 1836. 

Linoeiera mrerophylle, Wall. C. B. Clarke in Hook. f . ,  P1. Rrit. Ind., iii, 
p. 610. A tree of medium size, in distribution Assamo-burme~e, (as to  Zone 1) 
" one of the prevalent small trees of Sadiya " (Cammie in Records Bat. 
Sltrvey Indin, i, p. 71), (in Zone 2) not unconlmon at Pasighat (36761) or (in 
Zone 3) .Tanahukh (36853) and a t  Renging (33 07). 
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Olea dioica, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind., iii, p. 612. 
A tree of medium size, in distribution Indo-burmese, (in Zone I )  found a t  
Kobo (36786). 

Ligustrum robusturn, Blume. C. B. Clarke in Hook. f. ,  P1. Brit. Ind., iii, 
p. 614. A small tree of unusual distribution, but on the whole Assamo- 
malaysian and in China, (in Zone I) found a t  Sadiya (32684). 

Myxopyrurn sn~ilacilolium, Blume. C. B. Clarke in Hook. f., F1. Brit. Ind., 
iii, p. 618. A large woody sprawler, in distribution Indo-rnalaysian. For 
Zone 1 recorded by Griffith as a t  Sadiya (Trans Agri-Hort. Soc. India, v, 
1838, p. 132) and also by Galnmie (Records, Bot. Survey India;, i, p. 71), 
found a t  Pobamukh (37042), and in the Hills (in Zone 3) commonly a t  Janak- 
mukh (37249), between Janakmukh and Aieng (37235), on the Janak stream 
(37293) and (in Zone 4) over the mouth of the Yamne and a t  Rotung a t  1.300 ft. 
or 396 m. (36087). I t s  bright orange berries were ripe in January. 

Melodinus rnonogynas, Roxb. Hook. f., F1. Rrit. Ind. iii, p. 629. A 
large climber, in distribution Assamo-nialaysian, and extending to C'hina, 
found (in Zone 4) in oak forest a t  3,900 f t .  above Upper Rotung (38196). 

Ra~~volfia serpcntinr, Benth. Hook. f., F1. Brit. Ind. iii, p. 632. A small 
ahrub, in distribution Indo-malaysian, found (in Zone I) a t  Sadiya. 

Aljxia sp. A weak half-sprawling bush, found in several places in the  
Ahor Hills, in fruit, and as to foliage an exact match of the Malayan A. 
Forbesii, King and Gamble. It grows on steep spurs, and there attains 10 m. 
in height. It was found (in Zone 3) upon the sun111iit of the ridge which 
parts the waters of the Serpo and Lalik a t  5,100 f t .  or 1,552 m. (36350), and 
(in Zone 4 )  above Upper Rotung camp a t  4,400 ft). or 1,341 m. (36300). The 
fruits hang under the drooping branches in January. 

Alstonia scholnris, R. Brown. Hook. f., F1. Rrit. Ind. iii, p. 641. A 
large tree, co~lservcd in the forests of As~am, in distribution froin Africa, 
the11 as t,o Asia Indo-malaysian, and to  Australia. I t  is one of the largc1st 
trces in the Plains forest, (Zone I)  a t  Kobo (37033) and Filling : in t]le 
Hills (Zone 3) it was found over Ralek a t  2,000 f t .  or 610 m. and on a small 
flat by the river Dihang a t  Kekar-Monying. I t s  absence along the river 
hecween Kekar-Monjing and the Plain8 is interesting. The ~Ibors  cdl it 
Shing-gar. 
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Ervetomla dlvrrricrrts (Linn.). B. coronaria Stapf : Tabernaemonlana 
coronaria, R. Rrown. Hook. f., F1. Brit. Ind. iii, p. 646. An evergreen 
shrub, now in wide cultivation, but perhaps of Himalayan origin or 
Himalayo-burmese. However in the Abor Hills it was never away from 
signs of cultivation. It is common (in Zone 3) among the houses of Balek, 
village (36436, 36888) and by Renging camp upon an old clearing, and (ih 
Zone 4) near Ponging village a t  1,500 f t .  (36164). It. was just in Bower at 
the beginning of March. The Abors of Balek called it both Kekek and Papi. 

Wrightia eocclnea, Sims. Hook. f . ,  F'l. Brit. Ind. iii, p. 664. A small 
tree, in distribution Assamo-burmese, observed in mixed forest (in Zone 3) 
along with Podocurps, Populus and species of Quercus, a t  2,300 ft. or 701 
m. above Belek (36958). The Abors gave it the name of Aider timut. 

Beaumontia graadidora, Wall. Hook. f., F1. Brit. Ind. iii, p. 660. A 
large evergreen woody climber, in distribution Assamo-burmese, and in 
China. It was found on the Plains (in Zoqe 2) a t  Pasighat (36867) where at 
the end of February it was flowering about the tops of tall trees. In the Hills 
(in Zone 3) it was fairly abundant under Rammidambang and (in Zone 4) 
then again in considerable quantity upon the =st bank of the Dihang 
under Pangi, opposite Yambung (37756) and downstream towards Sissin. 

Ecdysanthera micrantha, A. DC. Hook. f., F1. Brit. Ind. iii, p. 662. 
A large climber, in distribution Assamo-malaysian, and in China, found 
a t  the foot of the Hills (in Zolse 2) a t  Pasighat (36861) end in the Hills (Zone 
3) a t  Renging camp (36744). Its fragrant cream-colmred fl~wers were 
produced in March. 

Tr~chelospermum fragrans, Hook. f., F1. Brit. Ind. iii, p. 667. A big 
climber, in distribution IIimalayo-burmese, found in high forest (in Zone 1) 
a t  Kobo (35964), in fruit in November. 

Aselepladacem. 

Aselepias eurassavie~, Linn. Hook. f., F1. Rrit. Ind. iv, p. 18. A herb, 
introduced horn the Werrt Indiea into many parts of the tropica, and now 
found wild here and there through India, found (in Zone I) a t  Kbbo (37425) ; 
but not en arrive1 in the wake of the Etpedition. 

Marsdenla tinctaria, R, Rrown. Hook. f . ,  PI. Rrit. Ind. iv, p. 34. A tell 
climber, in distribution Assanlo-malrry,sian, and in China and Tonkin. 
GritIi~L got i t  (in Zone 1 )  a t  Sadiyn ( N d u l n e ,  iv,  page 52) and 1 found it in 
the Hills (Zmbe 8 )  a t  Rotung a t  1,300 ft. or 396 m .  (36085). 



Tylopliora erilis, Colebr. Hook. f., F1. Brit. Ind. iv, p. 44. A wocdy 
climber, in distribution Himalayo-malaysian, found ( i ~  Zone 4) a t  Rott ng 
close t o  the camp (36086, 37629). 

Hoya fusca, Wall. Hook. f., F1. Brit. Ind. iv, p. 58. A stout climber, 
in distribution Assamese, with its western limit in Central Nepal, found (in 
Zone 3) upon the summit of Bapu a t  6,266 ft,. or 1,910 m. (36547), with itm 
flowers below the plane of its leaves, and with very much milky juice. 

Hoya arnottiana, Wight. Hook. f., F1. Brit. Ind. iv, p. 60. A big epiphyte, 
in distribution Eastern Himalayan, got by Griffith (in Zone I )  a t  Sadiya. 

Logs iaceae. 

Ruddleia ssialici, Lour. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 82. 
Asmall shrub, ib distribution Indo-malaysian and through southeln China. 
It occurs in the Plains (Zone 2) near Pasighat (37434) and near Lokpur. 
In  the Hills further (in Zone 3) it was upon tho river bank a t  Janakmukh 
(37145), and i t  is a common weed of the clearings of Rarnmidambang, in 
the Serpo valley, near R~nging  camp (36721) and (Zone 4) a t  Rotung. It 
came into flower early in the year. 

Ruddlela candida, Dunn in ICew Bull., 1920, p. 134. A shrub, endemic, 
outdoing in wpolliness B. mcrostachyn, Benth., var. Grifithii, C. B. Clarke, 
foand (in Zone 4 )  at  the mouth of the Side river (37631) and again upon the 
east side of the Dihang opposite Yambung camp, as low bushes scattered in 
sward, flowering in January. 

Fagraea ohoveta, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 83. 
A small tree, usually epiphytic, in distribution Indo-malaysian, found (in 
Zone 3) of considerable size as  an  epiphyte alcng with Ficus nervosn, a t  10 m. 
from the ground on a tree of Gleditschia a t  Janakmukh (37180), bearing 
fruit in December. 

Centlanaces. 

Exacnm tercs, Wall. C. B. Clarke ih Hook. f., F1. Brit. Ind. iv, p. 05. 
A herb of open grassy places, in distribution Aseamo-burmesa withits westel-n 
limit in Central Nepal. In the Plrrins (Zone 1) it findb opeh' spots as  ahorit 
Sadiya, whcro Griffith got it in January, 1836 (Notzilae, iv, p. 93), and tho 
Kenli chapri near Kobo. In the Hills it was found only {in Zone 3) at  
Janaklnukh on the gravel slope of fhe nndercliff oJer the river (37209,27460), 
with its lost flowers in December, and in March sprouting afresh. 
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Cordia obliqna, Willd. C. Myxa, Roxb. C. B. Clarke in Hook. f., PI. 
Brit. Ind. iv, p. 136. Hutchinson in Kew Bull. 1918, p. 217. A tree of rather 
small size, yielding a poor fruit but for which it is often cultivated, extensively 
spread from India t o  Australia, as  to  my region Indo-malaysian. Gammie 
recorded it under the name of C. Myxa as  an abundant tree (in Zone 1) at 
Sadiya (Records Bot. Survey lnzia, i, p. 71) and i t  exists a t  Kobo (36770). 

Ehretia wolliehiann, Hook, f . ,  and Thoms. C. B. Clarke in Hook. f., F1. 
Brit. Ind. iv, p. 143. A tree of rather small size, in distribution Aseamo- 
burmese, found in the Plains forest (in Zone 2) south of Pilung (38213) and a t  
Pasighat (38765). I t s  strongly scented white upwaldly directcd flowers were 
open in March. 

Rhahdia lyeioides, Mart. C. B. Clarke in Hook. f., F1. Brit. Ind. iv;p. 145. 
A small shrub found in both Hemispheres within the Tropics, and on the Lower 
Himalaya, w:despread through India in spots with one peculiarcondition, 
namely, in streambrds. It was present (in Zone I) in the btd of the river 
Brahmaputra a t  Kobo (37093) and (in Zone 4) in the bed of the Dihans at 
the followin: places, Yambung, under Hotung and under Ponging. Its stenls 
do not resist the violcnpe of the current of the river in flocd, bnt are bent over 
and t!len root. It was in flower in November. 

Tournefortia Candollii, C. R. Clarke in Hook. f . ,  F1. Brit. Tnd. iv, p. 146. 
A half-sprawling small shrub, in distribution Assamo-burmese, fo~ind (in Zone 
1 )  a t  Sadiya (35791) among bushes, and found also in the Hills (in Zone 4) 
upon n clearing a t  Rotmg.  It was in flower in November. 

T~ornefort~ia viridiflora, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 246. A emall shrub in distribution Assamese, found (in 2on.e 1) at 
Kobo (37411), and also in the Hills (in Zone 3) a t  Balek, flowering in March. 

To~rrnefortia khasiana, C. B. Clarke in Hook. f., Fl. Brit. Ind, iv, p. 147. 
A small shrub, in distribi~tinn As~amese, found (in Zone 1 )  a t  Eaikhoa (32632), 
bearing its greenish yellow flowers in August. 

Triehodesnla khaslonrrm, C. R.  Clarke in Hook. f . ,  F1. Brit. Ind. iv, p. 
154. A smell bosh, up to 3-4 m. high, in distributicn Assamesc, foi,nd (in 
Zone-3) in the Abor Hills a t  Renging camp (36629) and in the Serpo valley 
where it mns abundant from 1.700 t o  1,900 ft. or 618 to 579 m. on a ~hingly 
clearing (36629), with  it^ curiously coloured greyish brown downwardlv 
direrterl abundantly honied flowers open, and fruit also ripe in tbe end of 
January. 
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Cynoglossu~n gloehidiatum, Wall. C. B. Clarke in Hook. f., F1. Brit. 
Ind. iv, p. 156. A herb, in distribution Assamo-burmese, found by Gam- 
mie a t  Sadiya (Records Bot. Survey Ind ia ,  i, p. 82). 

Cynoglossum micranthum, Desf. C. B. Clarlre in Hook. f., F1. Rrit. Ind. 
iv, p. 156. A coarse herb, in distribution Indo-malaysian. It is common on 
clearings in the  Abor Hills, and was observed (in Zones 3 and 4 )  on those of 
Rammidambang (37492), Rcnging, Rotung, Ponging, Ralek (37567), Pabuk, 
Yambung and Pangi, a t  the greatest a l t i t ~ d e  a t  3,600 ft .  or 1,097 m., flowering 
in January. 

Botltriosperm~~ni t e ~ ~ e l l ~ ~ m ,  Fisch. & Mey. C. B. Clarke in Hook. f . ,  F1. 
Brit. Ind. iv, p. 167. A small prostlate herb, in dietrib1itic.n scarcely 
classifiable, Himalayo-chinese except that  it extends into Central India. In 
Zone 1 found a t  Kobo (36792). 

Convolvulaccae. 

Argyrcis argcntra, Chois. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 185. A half-helbaceocs climber, in d i s t r ib~  tion Ascamo-burmese. One 
of its habitats is the rivers' banlis : in Zone 1 it occurs on the bank of the  
B r a h n ~ a ~ u t r a  a t  Pobamukh (37049), and in Zone 4 from the neigl~bourhocd 
of Yambnng i t  extends to the gorge under Rot1 ng (37505). Rut i t  is still more 
abundant upon the clearings of the Abors. as a t  Rotung, where from December 
forward its orange or reddish fruits were conspiccous, the leaves being 
withered. 

l~et~tsomia strigosa, Roxb. C. R. Clarke in Hook. f . ,  F1. Brit. Ind. iv, 
p.  193. A herbaceolis climber, in distrib1ttic;n Asyanlo-bn~mese, (in Zone I )  
very common in the 'Plains a t  Sadiya (35774), and a t  Iiobo. I t s  pink f l~wers  
were open in November. 

Lettsomicl sikkimc~~sis, C. B. Clarke in Hook. f., F1. Brit. Ind ,  iv, p. 194. 
A climber, in distrib1,titn Assamese, f o ~ ~ n d  (in Zone 3) on an o!d clearing by 
Ren,ning cilnlp and in shady jungle (in Zonc 4)  a t  1,000 f t .  or 396 m. near 
Rotung (37Gl3), and near Kcbang.. I t  has d pressed ovoid reddish berries. 

Ipomoca hnlatns 1,anlk. C'. R .  Clarke in Hook. f., F1. Erit. Ind.  iv. p .  202. 
The rult,ivatcti Swcet-Potato, American in origin, b1.t now grown throughout 
the moister 'l'ropics of the World, c ~ ~ l t i ~ a t c d  by t l ~ c  Abors under the name 
of Pagli, probnhlv in most of thcir villages thovgh only obscrvcd ( i ~  Zone 
4) a t  Rotung and Kalek, a white tubercd variety. 
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lpomoea Klngli, Prain in Journ. As. Soc. Bengal, lxiii, 1895,2, p. 110. A 
herbaceous climber, in distribution Assamo-burmese, occurring (in Zone 1)  in 
the Plains a t  Sadiya (35794) and a t  Kobo (36963). I t s  flowers are open in 
November and December. 

Ipomoea sp. A very big climber which goes to  the tree tops (in Zone3) 
a t  Renging and (in Zone 4) a t  Puak. 

Merremla vjtifolla, Hallier f ., Ipomoea vitifolia Sweet. C. B. Clarke 
in Hook. f . ,  F1. Brit. Ind. iv, p. 213. A large subherbaceous climber, in dis- 
tribution Indo-malaysian, found (in Z o n e l )  in the Plains a t  Kobo (36799, 
38103), its lemon-yellow scentless horizontal flowers first produced in 
March s t  the same time as  the new bronzed leaves. 

Porana paniculata, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 222. A large woody climber, in distribution Himalayo-malaysian with an 
extension across the Bengal plains in Chotcr Nagpur. It is common (in Zone 
I) at Sadiya (35790,35793), and a t  Kobo close to the banks of the Brahma- 
putra ; but in the Hills it seems rare for it was found only (in Zone 3) at 
Janekmukh, and (in Zone 4) a t  the mouth on the Side stream a t  800 ft. or 244 
m. It flowers from November forward. 

Solanum nlgrum, Linn. C. B. Clarke in Hook. f., Fl. Brit. Ind. iv, p. 229. 
A rather small herbaceous annual weed, found through the Tropics and the  
Temperate zones, not uncommon (in Zone I) about the camp a t  Kobo, and 
(in Zones 3 and 4 )  upon the clearings of Rammidambang (36418) and 
Rotung. I t  was in flower through the cold season. 

Solanom splrale, Roxb. C. B. Clarke in Hook. f . ,  PI. Brit. Ind. iv, p. 230. 
A half-herbaceous shrub, in distribution Assemo-burmeae (in Zone 3) at 
Janekmukh (37466) end con~mon in the clearings of Rernmidembang 
(36450). Balek (36887) and (in Zone 4) Rotung t o  1,600 ft. (37361). It8 
orange-yellow berries were ripe in December, when the shoots of a new season 
were epringing up. 

Holanum vcrbascifolium, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind. 
iv, p. 230. A fairly large rather herboceou~ shrub, in distribution in America 
and as regards the Old World Indo-rnalaysian and to Aeltralia. It waa found 
(in Z o n e l )  by the Brahrnaputra a t  Kobo (37413) end (in Z m e  2) by the 
Dihang a t  Pasighat. In the Hills it was found (in Zone 3) a t  Aieng (37223) 
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and on the clearing of Rammidambang (36410) ; then &gain (in Zone 4) i t  
was the chief part of the coarse vegetation among planted trees a t  Yambung 
on both sides of the river, and ascending to 2,000 ft. or 610 m. on the clearings 
over the Libang stream. It a s  both flowering and fruiting through the  
period of tbe Expedition. 

Solanum anbtruncatum, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 231. A shrub, in distribution Assamo-burmese, growing as  8 weed 1 m. 
high (in Zone 3) upon the clearing of Rammidambang (36309), with i ts red 
berries ripe in December. 

Solnnumcrassipetalum, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind. 
iv, p. 232. A shrub, in distribution Assamo-burmese, present (in Zone 3) 
a t  Janakmukh (37463) and rather rare (in Zone 4) upon the clearings of Rotung 
a t  1,000 ft. or 305 m. and in the edge of bordering forest (37532). It carried 
its purple flowers and red berries a t  the end of December. 

Solanr~m ferox, Linn. C. B. Clarlte in Hook. f . ,  F1. Brit. Ind. iv, p. 233. 
A shrub, in distribution Indo-malaysian and in south China, found (in Zone 3) 
a t  1,500 ft. or 457 m. a t  Balek (36574). The Abors eat its fruit and call it 
Bengila. 

Solanum torvam, Swartz. c. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 234. A shrub, in distribution in America and as to Asia Indo-malaysian, 
extending to south-east China and to Australia, found (in Zone 1 )  as a weed 
a t  Icobo (37415), and a t  Sadiya covering considerable tracts of ground 
(Gemmie in Records Bot. Survey India, i, p. 71). 

Solenurn fndicam, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 234. 
A small shrub, in distribution Indo-malaysian, and in south China. I t  is a 
comnlon weed (in Zone 1 )  a t  Kobo (37414). In  the Hills (in Zones 3 and 4) i t  
occurs a t  upper flood-limit along the course of the Dihang where streams 
enter it as the Yambung or a t  Janakmukh ; a t  Yambung camp it is very 
plentiful upon both banks of the Dihang. Then again it occurs upon clearings, 
e.g., Rammidambang, Balek, stony slopes near Renging camp a t  1,700 ft. or 
618 m. (36313), Rotung and over the Libang stream a t  2,600 f t .  or 792 m. 
I t s  lilac downwardly directed flowers and orange red berries were alike to be 
found in Januery. 

Nolmrrn melongcna, T,inn. C. R.  Clarlte in Hook. f., FI. Brit. Ind. iv, p. 
235. The cultivated Hrinjal, widely grown through the warmer parts of the 
World, and by the Abora. who~e name for it Raiom, so obviously borrowed, 
shows that it must be quite a new plant to them. 
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Lycopersicum esculentum, Miller. C. B. Clarke in Hook. f., F1. Brit. 
Ind. iv, p. 237. The cultivated Tomato, an American plant, which has quite 
recently reached the Abors. They call it Biloi Baiom which as meaning 
" foreign brinjal " is even more obviously a new name than that for Solanurn 
melungena. 

Fhysalis pcroviana, Linn. C. B. Clarke in Hook. f. ,  F1. Rrit. Ind. iv, p. 238. 
An American herb, widely cultivated for its fruit, and found upon the clearing8 
of the villages (Zone 3) of Balek and (Zone 4) of Rotung. The Abors call it 
Jorji belang. 

rhysalis minima, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 238. 
An annual herbaceous weed, in distribution Indo-malaysian, common in the 
Plains particularly on the banks of rivers and there below high flood-level, 
recorded (for Zone 1 )  by Gammie as a t  Sadiya (Records Bot. Survey India, i, p. 
71), and found also a t  Kobo and Pobemukh. In the Hills it was sparingly 
present (in Zone .1) on the clearings of Rotung (37552). 

Capsleurn annuurn, Linn. var. grossurn, Sendt : C. grossurn, Willd. 
C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 239. This, the Chillie, is an 
American herb, now widely cultivated. Two races are grown (in Zone I) at 
Sudiya : one short a ~ ~ d  yellow in fruit (32495) is a by no means uncommon 
Rains crop of the top of the Assam valley and is an article of commerce at 
Sadiya, the other which is red in fruit, ovoid, and nearly 2 cm. long ; it 
is grown by the Aboru (in Zones 3 and 4 )  which was seen on their clearings at 
~ a l e k  (36450) and Rotung (37542). They call it Mirshi or Msrshi by a 
distortion of the Assamese word. 

Sirotiann T~bocrrm, Linn. C. B. Clarke in Hook. f . ,  F1. Brit. Ind. i, p. 245. 
The Tobacco plant, of American origin, and now in all Tropical and warm 
temprrirte c.ountries, cu l t~ i~a t~ rd  by the Abors (in Zones 2, 3 und 4) at all 
thrir villages under the name of 1)unla or Doruah. (No. 36419 was colle~ted 
a t  Rnmrrlidambang ; 36443 a t  Balek.) 

Mirnrllea nepolcnrris. Renth. Hook. f . ,  F1. Rrit. Inn. iv, p. 258. A herb, 
in distrib~rtion Assnmo-chinese, and to  Japan, found (in Zolze 2) upon the 
banks of a stream in forest at, Pilung, where they were ml.ddy (38210). It8 
yellow flowers were open in March. 

Maznrr sureelosua. Don. Hook. f., F1. Brit. Ind. iv, p. 260. A prnall 
herb, in distribution Himalayo-aspamese, ~~nconlrnon in the Abor Hills where 
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suitable localities are rare, found (in Zone 3) upon the undercliff a t  Janakmukh, 
(in Zone 4) on the Dihang bank a t  the mouth of the Side, on the clearings 
of Babuk village, and upon the side of the path from Yambung to Pangi. 

Dopatrium ju~~ceum, Ham. Hook. f., F1. Brit. Ind. iv, p. 274. A slender 
herb, in distribution Indo-malaysian and in China, recorded by Griffith (Notulae, 
iv, p. 102) as obtained a t  Sadiya, but with tre date printed as September 
2nd, 1835, a t  which he was in Ca!cutta. If 1836 be read for 1835, we get a 
date on which he was a t  Sadiya ; and this is evidently the correction that 
should be made. 

Currrnga Pel-Terrae, (Lour.) Merrill. C. amura, Juss. Hook. f., F1. Brit. 
Ind. iv, p. 275: Tristeria assanzica, Griffith, Notulae, iv, p. 111. An annual 
herb, in distribution Assamo-malaysian, found (in Zone 1) by Griffith a t  Sadiya. 
Within the Abor Hills it is rare and was got only in one place (in Zone 4) namely 
on a clearing a t  2,200 ft. or 671 m. among Ageratum on a hill south of the 
Libang stream (37735). 

Torcnia edcntala, Griff. T. pedunwlaris, Benth. Hook. f., F1. Brit. 
Ind. iv, p. 276. A small herb, in distribution Assamo-malaysian, with its 
western limit in Central Nepal, and with an extension across the Bengal plain 
in Chota Nagpur. It was found (in Zone 4) upon a very wet weedy clearing 
a t  1,000 ft. or 305 m. near Rotung (37533), in flower a t  the end of December. 

Torenla vagans, Roxb. Hook. f., F1. Brit. Ind. iv, p. 277. A herb, in 
distribution Assamo-burmese and in China. This is the T. asiatica of Griffith 
(Notvlae, iv, p. 223), got (in Zone 1) st Sadiya. In the Abor Hills it was 
found in Zone 3 upon the undercliff below Janakmukh in an open stony 
spot (37208) and it occurs on clearings (in Zone 4) in plenty a t  Ponging, and 
EaLuk. Its deep violet flowers were open in December. 

Vandcllia pnsilla, Merrill. V. scabra Benth. Hook. f., F1. Brit. Ind. iv, 
p. 281. A herb, found through the Tropics of the Old World, recorded by 
Griffith as occurring (in Zone I)  a t  Sadiya (Notulae, iv, 122). 

Vandellin eordllolia, Merrill. V.  pedunculata Benth. Hook. f., F1. Brit. 
Ind. iv, p. 282. A low herb, in distribution Indo-malaysian, and through 
China, found by Griffith (in Zone I )  a t  Sadiya in 1836 (Notuke, iv, p. 120). 

Ilysanthes cilintn, 0. Kze : Bonmayn replnns, Spreng. Hook. f., F1. 
Brit. Ind. iv, p. 284. A low annual herb, in distribution Indo-rnslaysian 
and in the Chinese province of Kwangtung. It occurs (in Zone 3) on the 
edge of torcst bordering clearings near Balek and (in Zone 4) on the clearings 
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of Ponging village in quantity, and from 1,400 to  2,400 f t .  or 427 to 732 m. 
upon the clearings of the hill over the Libang stream opposite to Yambung 
(37732). 

llysanthes antipoda, (Linn.) Merrill. Bonnaya vermicaefolia, Rpreng. 
Hook. f., F1. Brit. Ind. iv, p. 285. R. brachiata Griffith, NotuIae, iv, p. 117. 
A small herb, in distribution Indo-malaysian and in China, found (in Zone I) by 
Griffith a t  Sadiya. 

Seoparia duleis, Linn. Hook. f . ,  F1. Brit. Ind. iv, p. 289. A small tough 
herb, probably of American origin, and now gradually taking complete hold 
of the East, so that (in Zone I) i t  has reached Kobo, and is common there 
(37428), but it was not found within the Abor Hills. 

Veronica javcrnica, Blume. Hook. f., F1. Brit. Ind. iv, p. 296. A little 
herbaceous weed, in distribution Indo-malaysian, and in Japan. It was 
recorded (for Zone 1) as a Sadiya plant by Gammie (Records Bot. Survey India., 
i, p. 71), and it occurs a t  Kobo (36796), as well as on the pathside 
near Pobamukh. In  the Hills i t  was found on the clearings (in Zone 3) of 
Renging, and in Zone 4 of Ponging (36150), Kalek a t  3,600 ft. or 1,097 m. 
(37568), and upon the river ssnds a t  upper flood level by Yambung camp., 
I t s  tiny white flowers were never found open, probably being always oleisto- 
gamic in the Abor Hills in December, January, February and March s t  any 
rate. 

Centrantbera hispida, R. Brown. Hook. f., F1. Brit. Ind. iv, p. 301. 
An a ~ u a l  herb, in distribution Indo-malapian and to Australia, which is not 
uncommon (in Zone 1) in the grass-land in east of Sadiya (32662) in the end 
of the Rains. 

Aesehynantbus gracilis, Par i~h .  C. R. Clarke in Hook, f., F1. Brit. Ind. 
iv, p. 340. A shrubby epiphyte, in distribution Assamo-malaysian, found (in 
Zone 3) in high forest on the south face of Hapu a t  3,500 ft. or 1,067 m. 
(36569), a t  Renging camp, (in Zone 4) above Upper Rotung e t  4,500 ft. or 
1,372 m. (36801) and st Rotung a t  1,300 ft. or 396 m. (36089). 

Aesebynanthus monetorir, Dunn in Rew Bull., 1920, p. 135. A woody 
epiphyte, endemic, found (in Zonp.3) on the south face of Bepu a t  2,600 ft. 
or 762 m., a t  Janakmukh a t  800 ft. or 244 m. (37186), in the Serpo valley at 
the Renging refuge village, and (in Zone 4) a t  .1,300 ft. or 396 m. a t  Rotung 
(36088). I ts  brilliantly scarlet flowers were open in December. 
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Aeschynanthus mierantha, C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 140. 
n woody epiphyte, in distribution Assamo-burrnese, found (ih Zone 3) a t  
Janakmukb (37184) in association with AT. molretctria, but in fruit in 
December. 

Aesehynanthus acuminata, Wall. C. B. Clarke in Hook. f., F1. Brit. Ind. 
iv, p. 341. A woody epiphyte, in distribution Assamo-burmese and in Hong- 
kong, found (in Zone I )  in high forest a t  Kobo (37075) on trees and in one 
individual rooting in a plant of Asplenium JVidus, and found (in Zone 3) by the 
Janak stream (37286), in the Serpo valley and (in Zone 4) a t  1,000 ft. or 305 m. 
above Yambung camp (36003). It carried dull red flowers in December. 

Aeschynanthus sp. probably new. An epiphyte with a bright red 
flower, and elliptic lanceolate leaves measuring 6 1. 1.25 cm. found (in Zone 
3) on the south face of Bapu a t  4,300 f t .  or 1,463 m. (36918) and again upon 
the submit a t  6,266 ft. or 1,910 m., flowering in March. 

Lysionotus GrifRthii, C. B. Clarke. Loxostigma Grlgithzi, C. B. Clarke 
in Hook. f., F1. Brit. Ind. iv, p. 344. A rather small shrub found epiphyti- 
cally, in distribution Assamo-burmese. It occurred (in Zone 3) as an epiphyte 
a t  Renqing camp (36741), and was found (in Zone 4) by a tributary of the 
Igar a t  3,000 f t .  or 914 m. (36107). I ts  flowers are of a very pale yellow, 
speckled inside abundantly with red, and were open in January and February. 

Lysionot~rs serrata, D. Don. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 344. A small shrub, in distribution Himalayo-burmese, a showy plant 
sometimes epiphytic and sometimes in moss on rocks. It was found (in Zone 3) 
at Janakmukli (37252), in the Serpo valley a t  Renging (36670) ant1 (in Zone 4) 
a t  the mouth of the Yalnne at 600 ft .  or 703 m. (36149). It was in flower in 
December and January. 

Chirita Hookeri, C. R. Clarke. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 359. A herb, in distribution Assainese, found (in Zone 4) in the oak 
forest ebove Babuk at 3,800 ft. or 1,158 m. (37657). 

Itocica fllilora~is, C. B. Clarke. C. R. Clarkein Hook. f., F1. Brit. Ind. 
iv, g. 362. A  ina all shrub, in distribution Assamo-burmese, found (in 
Zojie 3) at Balek (36438), where the Abors were said to call i t  Byonkot. 

Roclca fulva, C. B. Clarke. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 362. A small ahrub, in distribution Assanio-burmese, collected (in Zone 4 )  
at. 3,800 ft. or 1,158 ni. in dense forest above Bnbuk (3i6G5), and in the edge 
of the forest a t  the mine height on the border of the Pangi clearings. 
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Tet,raphyllum bengalense, C. B. Clarke in Hook. f., F1. Brit. Ind, iv, p. 363. 
A slightly woody herb, in distribution Assemese, found in the shade of high 
forest, its four leaves evenly spaced if the light is evenly dispersed, as the 
leaves of Paris ; but if there be a greater amount of horizontal light falling 
on one side then with three leaves to the lower side, and one above the terminal 
bud. It was found in the Hills (in Zo?ze 3) a t  Janakmukh, upon the Shile 
river, both above and below Renging camp (36244) extending up to 2,200 ft. 
or 671 m., (in Zone 4) in the Lalik valley, close to Rotung and s t  Babuk 
(36437). The Abors called it Go-lang. 

Boea berbacea, C. R.  Clarke in Hook. f., F1. Brit. Ind. iv, p. 365. A 
perennial herb, in distribution Assamo-burrnese, found (in Zone 4 )  only just 
above the Dihang a t  900 ft. or 274 m. a t  Puak (37641) with its lilac flowers 
open a t  the end of January. 

Staurant,hera umbrosa, C. B. Clarke. C. B. Clarke in Hook. f., F1. Brit. 
Ind. iv, p. 371. A small herb, in distribution Assamo-malaysian growing in 
shade a t  the bottom of high forest. It was found (in Zone 3j s t  the bottom 
of the Serpo valley on rocks a t  1,300 f t .  or 396 m. (36324), a t  Renxing 
(36681), (in Zone 4) on a rock by the Igar stream, under Rotung at 1,000 ft. 
or 305 m. on a shady earth bank in the gorge of the Dihang (37609), and in 
forest a t  the mouth of the Side river (36079). It was in flower and in fruit in 
January. 

Rhynehoteehum ellipt,ieum, A. DC. C. B. Clarke in Hook. f., F1. Brit. 
Ind. iv, p. 373. A somewhat woody herb, in distribution Assamo-burmese. 
It grows (in Zone 1 )  to a height of 1 m. plentifully about Sadiya (35784 
Kobo (35993) and from Kobo to Pobamukh (37048). In the Hills it was 
found (in Zone 3 )  a t  Janakmukh, (in Zone 4 )  over the Igar to 3,200 ft. or 
975 m., a t  Yambun? and over Pangi to 3,000 ft. or 1,158 m. The last of it8 
downwardly directed crimson flowers were found in December, and at the 
time the white fleshy fruits were almost ripe. 

Rhynchoteehum veetitum, Hook. f .  & Thorns. C. B. Clarke in Hook. f .  

F1. Brit. Ind. iv, p. 373. A small shrub, in distribution Aseamo-bumme, 
found in (Zon,e 3 )  by the Janak s t r a m  (37296) with its fleshy white fruits 
ripe in December. 

Rhynchotechum calyeinum, C. B. Clarke in Hook. f., FI. Brit. Ind. iv9 
p. 374. A small shrub, in distribution Asaamem, found (in Zone J) on the 
Jenak stream (37282) with its white fruits ripe in December. 

Ges~er6ce6. A stemless herb, with elliptic or ovate-ellipt>ic leave% which 
are densely pubescent with hairs rtlightly tawny, bluntly doubly serrste, 

* 
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and sometimes purple below between the lateral veins, 13 by 3.5 m. in 
dimensions, the capsules are very slender, being a t  least 7 cm. long. This 
little herb (in Zone 3 )  grows on rocks upon the south face of Bapu a t  2,900 ft. 
or 884 m., in the Serpo valley a t  1,400 ft. or 427 m. near Renging camp a t  
2,400 ft. or 732 m. (36248,36670) ; and (in Zone 4) north-east of Bapu towards 
Ripshing-Sieng a t  5,700 ft. or 1,737 m., in the Igar valley a t  1,800 ft. or 549 
m. (36830) and close to  the Dihang near Yambung camp. I t s  flower was 
reported as light blue, and to appear first in March. 

Oroxylum indicrrm, Vent. C. B. Clarke in Hook. f . ,  F1. Brit. Ind. iv, p. 
378. A small deciduous tree, in distribution Indo-malrtysian, almost the 
cornmouest of the small trees in a particular type of new jungle found (in Zone 
I )  between Sadiya and its ferry to Saikhoa. 

Stereospermuni chelonoides, DC. C. B. Clarke in Hook. f . ,  F1. Brit. Ind. 
iv, p. 382. A tall tree, in distribution Indo-burmese, and cultivated in Malaya : 
it is a revenue tree in ilssain. Ganlinie recorded it (for Zone I) as a tree of 
Sadiya (Records Bot. S~srrlry Irrd~cc, i, p. 71). I t  is to bc found in the Abor hills, 
as (in Zo,ze3) a t  Renging or (in Zorle 4 )  a t  Rotuiig, over the iilouth of the 
Sirong river and on the cast side of the Dihang opposite Tainbung. It 
was flowerless a t  the time of the Expedition. Here and thcre on clearings 
individual trees of this species were observtd to stacd as if spared intention- 
ally in the felling of the surrouding forest : the truth about thein was not; 
ascertained. 

Scsamum indicanl, DCI. C. R. Clarke in Hook. f., F1. Brit. Ind. iv, p. 
387. Now a widely cultivated oil-seed which probably had its origin in Asie 
and possibly in lndin. It is grown in g ~ r d r n s  (in Zoua I )  sparingly at Sadiga, 
and is grown (in Z o ~ z e  4 )  by the llbors upon their clearings. According to  
Lorraine the Abors call it Nam-dung and To-tok. 

Acanthacese. 

Th~rnbcrgla grnndiflorn, Roxb. C. R. Clal.ke in IIooli. f., F1. Brit. Idd. 
iv, p. 392. A T ~ L  ther large woody clinlber, in tlistribut ion AIssa~~i  n-rhincse, 
observed (in Zone 2 )  as a rare plant a t  l ' i l ug  in the forest o: thc Plaiua. 

0 



Th~~nhergir coednea, Wail. C. B. Clarke in Hook. f., F1. Brit. 'Ind. i;, 
p. 393. A wocdv climber of moderete size, in distribution Himalayo-burmese, 
letting its flowers on long branchea hang into the light diffusion space of the 
forest in which it grows. It wss found (in Zone I) at Sadiya, st Kobo, and 
(in Zone 2 )  a t  Pilung but at the laat place rere. In the Hills it was found 
chiefly near the Dihang as  (in Zone 3) at Janakmulth, (in Z m e  4) at  Rotung 
in the gorge, by the mouth of the Side river, and between Yambung and 
6imin. It was also (in Zone 3) st Remmidembang and upon the south f ~ e  
of Rapc at 2,500 ft. or 1,067 m. and (in Zone 4 )  over Rotung a t  2,000 ft .  or 
610 m. I t s  cinnabar flowers were to be found from November to March. 

Ruellia. A herb found (in Zone 4) above upper Rotunz camp a t  4,700 ft. 
or 1,433 m. (36819) in oak forest, its leaves long-lanceolate 20 by 6 cm. in 
dimensions, its capsules nearly ripe. 

Strobilantl~es glomeretus, T. Andere. C. B. Clerker in Hook. f., F1. Brit. 
Ind. iv, p. 448. A shrub, in distribution Assamo-burmese, up to 5 m. in 
height, its stems up to 5 cm. in diameter and rooting in their lowe~t 26 cm. 
liking partial shgide, its brenohes arching out t o  the light and bearing 
asymmetric leaves. It is common (in Zone I )  in the Kobo forest (35963), end 
across the Plain to Behrung ehd (in Zone 2) Lokpur. Its violet 
nearly straight flowers were found in November. In them the two perfect 
st8i%mcns are generally unoqnal, but without rule whether the right or the 
left should be the lonqer. With December flowering ccerred and thousand3 
of capsules began to  ripen. 

Htrohilanthes aborensis, Dunn in Kew Bull., 1920, p. 208 : 8. Masle?8iz, 
Burkill in .Tourn. As. Soc. Bengal, xii, 1916, p. 253, not of T. Anders. A shrub 
As-anle.s.;e, liking rather open places and in them growing to 3.5 rn. in height, 
always weak if ~haded  in any metked degrec, (in Zone 1 )  plentiful a t  Sadiya 
and Kobo and northwards across the Plains to  Behrung. Then in the Hill8 
(in Zone .?) upon the clearings of Renging ahd (in &!one 4) Rotung, and about 
Fambnng in plenty upon both sides of the river Diheng, up the hills to 1,800 
ft. or 549 m. Out~ide my area it WAR got st Mekrlrn towerds the Nag& Hill@ 
(35757). It8 pnle lilac flowere were open in November end December. 

6lrobilrnthcs ~naerostegios, C. B. Clarke in Hook. f., F1. Brit. Ind. iv,  P. 
4-;G. ,\ sl~rtrb. ~ t t a i n ~ n g  a height of 4 m., in riistrjbution A~sarno-bunnese, 
. l u ) ~ y  i m l  atrilcin~ in appearance, growin8 in high foreat or apne its edge 
it9irle plate 111. iigtlrc? A). I n  the Plains (in Z o n c Z )  it was found at Pilung 
13ii !o) ,  Lokpar, and by Pasighat (37145). it extended into the Hilll. In 
rli* iii!lr it nex rornrnon (in Zone 3 )  on the Shile ntrearn tovntda Rnlek and 

tlic b-c~po valley, where it failed to ascend above 1,800 it. or 487 m. andaJ1 
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up the Cihai~g valley (in Zone 4) to Yambung (and doubtless further) growing 
in thc forest a t  no great distance from the river's edge, or by its tributaries. 
At Rotfrllg it was foand as high as 3,500 ft. and a t  2,600 f t .  or 793 m. over 
the LiEeng stream. It was in flower in December and January. The flowera 
are of a c!aret-tintled l i l a~ ,  more claret than other species of the genus as found 
in the Abor Hills. The lobes of the corolla are notably cleft, and there rare 
four stamens. The inflorescence is strictly upright, up to 10 cm. long, the 
bracts va~iegated. 

Strobilnntl~es Bnrkilli, Dunn in Kew Bull. 1920, p. 208. A small shrub, 
endemic, with zigzag branches arching out of the forest-edge into the light 
along the sides of ~ a t h s  or the edges of clearings. In  the Plains i t  was not 
uncomincn here end there, (in Zone 2 )  from Behrung and Pilung (37107) 
to Pasighat, and bey~nd  just into the Hills (Zone 3) a t  Jsnakmukh. This 
area is in the main the area of the Pleistocene gravels. The corolla is of s 
lighter violet than that of S. discolor, and is hocdcd ; the narrowest part of 
the tube is slightly twisted as in Dicliptera but less so, and as in Dicliptera 
alwr,ys in one direction. The position assumed by the flowers is not ns conatant 
as it is in 8. ~mcrostegius. The flowers were found in December. 

Strabilantl~es discolor, T. Anders. C. B. Clarke in Hook. f . ,  F1. Brit. I I ~ .  
iv, p. 462. A shrub, in distribution Assainese, found (in Zone 2 )  a t  13ehrung 
in the Plains (37105) and thence northwards to Pasighat, flowering in December. 
The flower is hooded, with four fertile stamens, and is darker in colour then 
that of 8. abwe~zsis or S. glonzeratus. 

Strts1,ilanfhcs seelr~rilrrq. T. Anders. C. B. Clarkc, in Hook. f . ,  F1. Brit. 
Ind. iv, y. 468. .4 .mall slirrrb, in tlist~.ibntion Assamese, yellow flowered, 
found (in Znitr 3) at Ijnlrk (R(i132). Jr,nalitnukh (37273), by the Sircng river, 
by the Janalr st,rennl in cc,usiclernble ab~,ndnncc. a t  Renping (3G703), (in 
Zone 4) upon the east slope oi  tbe L t a l i l i  valley, and along the ~ r ~ n r ~ i n  of the 
cleariilg~ of l'cl.ngi a t  3,000 11, or 914 111. I t s  inflorescclics ilc~ds. The 
Abors call it Ta-g,zn~. 

S I I  I . I .  C1. 13. ( IP.T'I<C il l  ITr:ok. f., F1. Brit,. 
Ind. iv, 1). 473. A shrub, ~koarl\- 2 111 1 1 1 ; : l t .  r l~>- I  l ib~~tion Assemclse, found 
in thr Plainu (ill Znlw 2) 1)s strcnnls nnrlrr Balek a i l t l  between Ealek and 
Janslimulch, sncl at 1':bsighat (371 l(i),  being cornmon jn8t north of the last 
named place. Its flowers are claret a i d  were found iron1 Deceinber through 
January, jnst into February. 

Flfrnhilnnlhos ~ p .  wit.h t,he 1eave.s trariegat,cd as in I('. d?/crit-ln?rs. Hook. f .  but 
le~n ~ h o w y .  I t  is r l  prostrate species, nowhere found in fluwer, but ILS cc-11s- 

0 2 
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picllous ns if in flower on account of the white cloudings on the leaf, and quite 
frequent. 1.t was found (in Zone 3) on the south face of Bapu a t  3,500 ft. 
and 4,800 t't . or 1.067 znd 1,463 m., (in Zone 4) on the hills immediately over 
Rotung. plentifully from 2,000 ft. to  4,000 f t .  or 610 to 1,219 m. and below 
a t  800 ft. or 244 m. by the mouth of the Side river (36066). In this last piace 
i t  was associated with the Strobilanthes below, No. 37761. 

Strobilanthes tenns, Drnn in Rew Bull., 1920, p. 209. A shrub, endemic, 
collecbed (in Zone I )  a t  Kcbo (36785). 

Strohilantl~es near S. glomerutus, T. Anders. A half-shrubby plent with 
large bright green leaves, attaining 1 m. in height, growing gregariously over 
considerable arcas bet-ween 3,500 and 4,000 ft. or 1,067 and 1,219 m. on s q ~ u r  
(in Zone 3) immediately over Renging camp along the edge where it drops very 
steeply into the Serpo valley (35303). I t  mas not one of the species of the 
genus which flowered durinz the time of the Abor Expedition. 

Strobilanthes sp. A plant with big broadly obovate leaves, the dimensions 
of which are 11p to 25 by 15 cm., found (in Zoile 4) in oak forest on a hill-crest 
over Upper Rotung camp a t  4,700 f t .  or 1,433 m. (36809) in vigorous growth 
but flowerless. 

Strobilanthes sp. A half-shr~lbhy plant ~prinsing up gregariously in greet 
sbundance (in Znrre 3) cpnn the sununit of ~ e ~ u - a f t e r  it had boen clearcd for 
the Tri~onomt~tricel Survey, having exis t~d less conspicuously in the forest 
beiore t l lo  clcarir~g (RG94f;). I t s  lcaves are ovate. 

Strohilanthss sp. A half-shnibhy plant with small broadly ovate leaves, 
found in con.;iclc~rahle clnnntity (in Zovr, d )  over the mouth of the Yamne 
rivcr. at the rnr~t : th  of the Sirle river, and at  the moutli of the Yainbung stream 
(37761) ; and  gain nhove Rntung a t  3.200 f t .  or 975 m. I t  has lilac flowers 
which arp bent over so as to pmaent, the mouth horizontally ; and the fertile 
stamens are four. J t  was in flower in Dccernber, 2nd in fruit a t  the end of 
January. 

Arantl~es Icuroq:ach~-~~s, $\'all. C'. P,. C'larkc in Rr,nk. f . ,  F1. Brit. 
iv, p. 480. h herb ot (1o.p sha.1~. in diutriblt+ion .Iwamo-borrncse, found 
(in Z t w c  z )  by tho Sipi rivr~r, and alcbnq the I>i! an: valley in high forest, et 
Jauakml~kh in forest oi J i ~ t i c s  S h i t t g i r n y  (3G515) at 1,000 f t .  or 303 in 
great abllndan-e, and (in Zone 4) between the Sd.: river and Puak (36123)- 

Ernnthrmuni pnl.~tilrn~m. X r r ~ .  C'. R.  C'larkp in Hook. f . ,  FI. Ind. 
i v .  P. 1%. herb, ~ h o u t  1 .  nl, high, in difitribiiti n haeamo-burmesf?, found 
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(in Zone 1)  in dense s1;acl.e to the north-west of Fadiya (35789). I t  had coin- 

pleted a   at her grtdg'ng flcwering in Novenibcr. 

Codonaenntllus pauriflorlrs,  nee^. C. R.  Clarke in Hook. f., F1. Brit,, 
Tnd. iv. p. LOO. A herb, in distrib~etic n As:amo-chinese. It was Eat n(i plcnti- 
fully in the Hills (in Zclles 3 al,d I )  f l ~  111 their very cdgc at  700 to 3 000 f t .  
or 213 to 914 in. I nder the s1 acle of TTaiica Slri.i;gke~y a t  Ramnldanlblzng 
or elsewhere in forest of \arious tqpes. J t  was particularly plentiful nczr 
the east brnlr of the Dil ang bclc,w Tamb~;ng towa!ds Si~s:n (3COl7) where 
1'er~)zinalicc nlyg.icca~ir;n was c,bserv(d to be the c ~ i l ~ m c  nc:,t tree. ancl also 
uprn the soath slcpe of I apu. Fo. 36461 was collected between the llihcng 
and Aitng ; No. 3631 1 r n the rdye of the Peipo valley near Rcn-'ng canlp. 
The flowers appc-arcd in Lecclubcr ; tllc5- are white with sometinle:: a pink 
flush ins:de. 

Cistaeantl~us? A herb fol-nd (in Zone 4 )  above R,otung on a hillcrest 
a t  4,700 ft. or 1,433 nl. (36811) just gciing out of fl~wer. 

Fl~lagaca~itl~us cur~iflorus, Nees. C. R. Clarke in Hook. f., F1. Brit. Ind. 
iv, p. 511. A ccarse herb, of forest openings, in d-istribution Aseamo-burmese, 
found (in Zose 3) by the Dihang a t  Janalrnickh (37126), by thc 8ijnn stream 
under Rammidembang, on the rdge of the clearings of Raillniitininbang 
(36412), (in Zone 4 )  by thr Side strcain. cncl by the streanl a t  Puak. by the 
Yambung strcanl and in disturb(d forest near Yambung camp. I t s  livid 
?ink flcwers were cpcn in Dwen~ber. 

Pl~logocastbes Wallichii, C. R. Clarke in Rook. f., 171. Brit. Ind. iv, 
p. 511. A coarse herb, in distributicn Asean~ese. It was found jn or on 
the cdge of forest in the Hills (in Zone 4 )  a t  $00 i t .  or 244 m. a t  the mouths 
of the Side and Sircng rivers, and from the upper cdge of the clcarings of 
Rotung a t  about 3 000 f t .  or 914 111. upwaid~ t,o the hill crests a t  5,000 f t .  or 
1,524 m. ; it was found c;n the hill crest over Rabltk. and a t  3 300 ft .  or 
701 m. in the Lzlik valley (37344). Its coral red flowers mere open in 
January. 

Phlogeeentl~us rspcralns, Nces. C. B. Clarke in Hook. f . ,  F1. Brit. Ind. 
i v ,  p. 512. A half-wocdp hcrb, in distribution Asesmese, found (in Zone (3) 
upon thesouthfaccof Rap i~a t  4.600ft. or 1,463 m. on a very steep place 
(36566), with its lcaves in January appearing as if about to  wither. 

Pblo~acrnt l i s~  ptir~iflorr~s, T. Andrrs. C. R. C'larkc in IIook. I . ,  171. Brit. 
Tnd. iv ,  11. 512. A l,:dlf-wc ( dy lierb. ill dist rih~ilion nnrro\i.lv As~anio-bl~ri~lcsc, 
imnd growing (in Zolrc ,") in sh::dr ncar the Jr0naliuukh caul)  (34174). 
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Pbtogaesntbus thyrsiilorus, Nees. C. B. Clarke in Hook. f., F1. Brit. 
Ind. iv, p. 512. A half-woody herb, in distribution Himalayo-burrnese, 
and extremely common in the grass-lands towards Dibrugarh, found in one 
place only within my region, namely (in Zone I )  a t  Kobo (38110), with its 
orange-brown flowers open in March. 

Phlogacanthus gut tat~~s,  Nees. C. B. Clarke in Hook. f., F1. Brit. Ind. 
iv, p. 512. A herb, in distribution Assamo-burmese, fomd upnn the Plain0 
(in Zone 2) out from the foot of the Hills as far as Lokpur and Yilung (38183) 
on the sides of paths ; a t  Pasighat (36863) ; in the Hills (in Zone 3) as far 
as the Serpo valley and Renging camp in open places as spaces in the village 
of Balek (36898), and the clearing of Rammidambang (36416), while it was 
in forest of Vatica Shingkeng in the Serpo valley at 1,800 ft. or 549 m. (38159). 
The flowers were produced in March, and are dull purple or dull claret. 

Phlogrrcarlthus graeilis, T. Anders, in Herb. Calc. A Lerb, in distribution 
Assamese, of which in the Calcutta herbarium there is a sheet collected by 
an unrecorded botanist a t  "LSykhya" which I take to be Paikhot. (in Zone I) 
and by me found on the Plains (in Zone 2) from Rehrung and Pih~ng (37108) 
to  Pasighat, in patches, being by no means uncommcn about small openings 
on the path-side. Jn the Hills found (in Zone 3) at Janakmukh, upcn the 
clearings of Rammidambang (36408), a t  4,400 ft. or 1,341 m. over Renging, 
end a t  almost the same altitt.de on the south face of Bapu, (in Zme 4) et 
Rottmg and over to  5,500 ft. or 1,676 m. a t  Babuk, and then in deep shade 
over the Igar stream at 3,100 ft. or 946 m. (36114). I ts  flowers were open 
in December and January. They are lilac or a t  times white. Over the 
Igar stream they were larger than elsewhere and darker in colour. 

Justleis Qendarussa, Linn. f .  C. B. Clarke in Hook. f., PI. Brit. Ind. iv, 
p. 532. A herb, haEf-woody below, in distributicm Tndo-malaysian but on 
account of cultivation, and the readiness with which it persists, more sbundant 
than it would be without the help of man : it is also in China. Gammie record- 
ed it iu occi~rring (in Zrme I) st Fadisa ( R P C M ~ R  Rot. Survey Zadia, i, p. 711, 
and it occurs (In Zone 3) in the iEills a t  Ijalck. 

Just8iele vaseulssa, Wall. C. R. Clarko in Rook. f . ,  F1. Rrit. Ind. iv, P a  
533. A fleshy herb of slightly opcn stream-sjdeq jn foreat, in distriblltion 
Ass~rno-maloysian. It was found (in Zone 2) a t  thc edge of the Hills et Pmi. 
ghat (5711.5, 37438) ; and in the Hills ( Z m e  3) near Janakmukh (3F854), 
near Rammidambang (36392), (in Zme 4) on the Side strcarri, and at 1,600 ft- 
or 488 m. near the Libang stream. I ts  fawn-colonred flower8 with puce 8 ~ 0 ~ 0  

in the palete are produce d in December and January ; and in March abundant 
young iruib was found. 
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Justicia sp. w a r  J. Atkinsoni, T. Anders. and J. pubygera wall. A herb 
of deep sbade with leaves broadly rhombold-elliptic, 20 by 10 cm. in dimen- 
sions, found (in Z o n ~ 3 )  a t  Renging camp (36725), over Rcnging camp a t  4:400 it. 
or 1,341 m., and again a t  5,000 f t .  or 1,&24 m. ; (in Zone 4) over the heed of 
the Igar stream a t  3,400 f t .  or 1,036 m., in the Lalik valley frcm 2,300 to  
3,000 ft. or 701 to 914 m. (37328), over Rotung a t  4,500 f t .  or 1,372 m. and at 
Yambung a t  800 f t .  or 244 m. (37700). 

J~isticia sp. (in Zone 3) a t  Balek (36430) and (in Zone 4) in secondary jungle 
ncar Rotung (36057). The Abors call it Atek. 

Rhinnclrnthus grandiflorus, Dunn in Kew Bull., 1E20, p. 135. A herb 
endemic, first found (in Zone 2) as  the Hills were spproecl!cd frclm 'Fasighat, 
suddenly becoming plentiful ; then comlnc n in :11 ade (in Zcne 3) in the 
neighbourhood of Janakmukh (37117), and R,amrnidanrbang (36409), some 
times associated with Vatica Shingkevg, sometimes with othcr t jpes of forest 
attaining in height about 1 m., rooting below a t  the ncdes. I t s  conspicuous 
white flowers were prcduced in Decenlebr, but thereafter it fruitcd very 
spa: nigly. 

Rl~inscanthus ? A half-woody plant 2.5 m. high, with leaves tbat are 
oblanceolate almost sessile and in dimensions up to 23 by 5 cn!., and witli a 
capsule 4-seeded and nearly 4 cm. long, found (in Zouc? 3) in oalc forest a t  
6,500 ft. or 1,676 m. upon the water-parting between the Serpo and Igar 
streams (3621 1). 

Diantl~era ? A herb with primrose-yellow flowers markrd on the lower 
lip with radiating broken red lines (in Zone 4) very plentiful in the gorge of 
the Dihang under Rotung, and on clearings near the village, then again in 
the gorge of the Yambung stream (37760) a t  1,200 ft. or 366 m. 

Rungia repens, Nees. C. B. Clarke in Hook. f. ,  F1. Rrit. Ind. iv, p. 549. 
A herb in distribution Indo-burmese :- recorded by Gammie (Records Bot. 
Survmj India 1, p. 71) as a plant of S~diye .  

R~~ng ia  perviflora, Nees. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, p. 
550. A small herb, chiefly of swa d, in distribution Indo-bur~nese, four~d 
(in Zone 1 )  in the grazing land a t  Sadiya. 

P~rist~ropha ti~lctorla, Nees. C. 13. Clarke in Hook. f . ,  F1. Erit. 11 d. i v ,  
p. 6 A hnrb cultivatcd for its dye in Assain and clrcewherc, found 
(in Zone 1) a t  Kobo (37401), where it probably persists froiu old hfiri 
cultivation. 
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Peristrophe fera, C. B. Clarke in Hook. I., F1. Brit. Ind. iv, p. 556. A 
herb, in distribution Aseamo-burmese, found (in Zone 1) in the Plains at  Sadiye, 
and (in Zolze 2) OD the bank of the Dihang near Pasighat, in rather open places : 
on ?,he Hills (Zone 3) towards Aieng (37225) and (Zone 4) about the clesrings 
of Rotung as a weed (37364). 

Callicarpa arborea, Roxb. C. R. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 567. A small tree, in distribution Himalayo-burmese, with an extension 
heycnd the Bengal plains in C'hota Nagpur. It occurs on stream-sides and 
crl old clearings as a tree of about 12 m. in height, with the trunk at breast- 
1 r>i,nht about 20 crll. through. It was found (in Zone I )  a t  Kobo (35965) 
end on the cdge of the Hills (ill Zone 3) a t  Balek (36424), upon the Janak stream 
(::i:;24, 3721)9), by Renginq. ar,d (in Zone 4) by Rotung and up the DiEeng 
1-r,!ley to  Pual; (36033) ar.d Tantbung. I t  asccndcd the hills to 2 000 ft .  or 
610 or. a t  Renginq ancl to 3.700 ft. or 1,128 In. over Itot1,ng. It~l bright violet- 
pniple berries were ripe in Liecernbcr and Jancsry. The Bolek Abors called 
~t i a'a. 

V i t ~ m  Beternphylla, Roxb. C. B. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 585. A large tree, in clistribntion As:an~o-malaysian. and in China, found 
(in Zonc 3) by R.c.nging camp (38164) mixcd with Vntica Shingkeng upon the 
edge of the denser growth of the forest of the latter. 

Clerodendron griffithiannm, C. B. Clarke in Hook. f., FI. Brit. Ind. iv, 
p. tSO.  A small tree, in distributkn As~amo-burmese, found growing 6 m. 
high just on the edge of the Plains (in Zone 2) a t  Pilung and Pasighat : end 
in the Hills (in Zone 3) a t  Balek and above the village to  2,000 ft. or 610 m. 
(3657Z), a t  Janakmukh (36475), Renging (36731), (in Zone 4) Rotung at 
1,300 ft. or 396 m. (37592), Puek (37618), and near the Diheng opposite 
Yantb~mg, I t s  flowers are greenish before they open and then go white ; they 
are scented, and are produced in from January to March. 

Clerodendron nntons, Wall. C:. R. Clarke in Hook. f., F1. Brit. Ind. iv, 
p. 691. A shrub, in distribution A~;ramo-burmese, and into tlie Malay Ptn- 
insula. It occurs on thc edge of the Plains (in Z m ~ e  2) at Pilllng (M209) ; 
and (in Z m e  3 )  in thr Hills a t  ,la* zbn~rkh  (34457), R~nging (8(iG48), l!elek 
a t  1,700 ftl. or 518 m. (36891) and on the fiout,h face of Bapu a t  3,000 ft. or 
914 m., gmwing to 3.5 111. in t~cight. 
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Clerodendron colebrooliinnum, IValp. C. B. Clarke in Hook. f . ,  F1. Brit. 
Ind. iv, p. 594. A half-herbaceous shrub, in distribution Assamo-bur~nese, 
growing in open places (in Zme I) ncar Kobo (35922). I n  December it was 
in fruit, the green fruits made conspicuous by a r td calyx. 

Clerodendron near C. grifilhianu?n, C. B. Clarke. A shrub, attaining a 
height of 4 m., fo1:nd (in Zone 3) a t  R.enging (36709), and (Zo~te 4) above Upper 
Rotung camp on the side of a footpath a t  2,600 f t .  or 792 m. (36171). 

IIoltnsliioldia slengsinea, Retz. C. B. Clarke in Hook. f . ,  F1. Brit. Ind. 
iv, p. 596. A woody sprawler, in distrihtltion Himalayo-bunnese, with an  
extension bcgoncl thc Bellgal plcir~s ill hota-Ka,sp~lr, f o r ~ i d  in the Abor 
Hills on the edge of clearings (in Zoue 3) a t  Renging canip, (Zone 4) over the 
Libang stream, and by Pangi village. 

Caryoptcris panicalatn, C. B. Clarke in Hook. f . ,  F1. Rrit. Ind.  iv, p. 597. 
A small shrub, in dist,rib~,tion .2ssarno-bur1nese, and rcaching Yunnan, f o m d  
(in Zone 3) upon the cltarings of Ha~nniidambang (36411, 37313), Renging 
(36696) and (in Zone 4) about Rotung. 

Ocimam basilicum, Linn. Hook. f., F1. Brit. Tnd. iv, p. 608. A herb, 
mu.ch cultivated in I n d i ~ ,  naturally distribrted in Africa ar-d in Asia Indo- 
malaysinn and in China, extended thence illto the Pacific, found (in Zone 1 )  
near Kobo (37426). 

Pleefranthrts coetso, Ham. Hook. f., PI. Brit,. Ind. iv, p. 619. A half- 
her1)aceous shrnb, growing to  2 n ~ .  in height. in distribution Indo-burmese, 
found (in Zone I )  in the  gracs-land a t  Fr.diya, and (in Zone 4) a t  1,360 ft.  or 
396 in., near Rotung (37387), in flower in November. 

Plrrtrot~th~ts trrnifolius, Don. Hook. f., F1. Brit. Ind. iv, p. C21. A small 
shrub, in distribution Himalayo-burmese and in the solltll of China, recorded 
bv Gamnlie (Records Bot. Sunjry Indicr, i ,  p. 71) as common (in Zone I) a t  
s;d.iya, and occurriirg also a t  Kobo (37418). 

Plcrtrrrnlh~~s BriRithii, ITook. f . ,  P1. Brit,. Ind. iv, p. 623. A herb of forest, 
in clistribi~t~ion pmrtirnlly end~nlic,  having betn fonnd elfiewhere only on 
the M~shrni Hills. 111 thr Al)or H ~ l l s  i t  was obtained (in ZO?)C 3)  a t  Janslanukh 
(37451), on the south fnrc of J j a ] ) ~  in nbulldarice from 4.000 to 4.800 ft, or 
1,219 to 1,341 111. (36'31 3), (in Zone 4) on a very steep hill-face between the 
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Igar and Lalik streams a t  2,200 ft. or 671 m. (37528), between Rotung and the 
Igrr valley, and a t  Knlek a t  3,000 f t .  or 914 m. (37682). 

Except for the locality at Janakmukh, i t  Ras always found above 2,000 ft. 
or 610 m. ; and in approaching Rotung from the side of the Igar down a path 
steadily falling, it gave place to the next Plectranthus (No. 37654). The 
k s t  of its claret-magenta flowers were open in Jancary. 

Plectronth~is ? A Labiate fomd in fruit by nomeans uncommonly but 
not identified with any known species. It has softly pubescent ovate acurn- 
inste leaves in dimensions up to  13 by 8 cm. It was found (in Zone 3) in 
Tala~~mn forest on the south face of Bapu from 3,400 to 4,800 ft. or 1,036 to 
1,463 m., and a t  Ren~ ing  camp : and above to 4,000 ft. or 1,219 m. in oak 
forest, then (in Zone 4) over Rot~mg from about 2,000 to 4,300 ft. or 610 to  
1,311 m., sometimes in oak forest and sometimes on o d clearings, over Eabuk 
in oak forest common upon the hill crest a t  3,800 f t .  or 1,158 m. (37654) and 
on "Signal hill" over Ysmbung camp. 

Coleus parvillorus, Benth. Hook. f., F1. Brit. Ind. iv, p. 625. A native 
of southern India, which in a small leaved race, has run wid  in Dibrugarh 
and (Zone 1 )  Sadiya eq  ally (35760). 

Pogostemon glaber, Benth. Hook. f., F1. Brit. Ind. iv, p. 633. A herb, 
in distribution Assarno-burmese, its westward limit in Central Nepal, found 
on a clearing (in Zone 4) over Babuk a t  about 3,100 ft. or 945 m. (37648). 

Pogostemon elsholtzioides, Benth. Hook. f., F1. Brit. Ind. iv, p. 634. 
A herb, in distribution Assamese, found in open places, as (in Zone 3) upon 
a steep stony clearing in the Serpo valley a t  1,800 ft. or 549 m., or (in Zone 4)  
OD another a t  Ponging a t  about the same altitcde, and also on the banks of 
the Dihanq near Yanibung and a t  the mouth of the Side river (37620) ; with 
magenta flowers open in Jan: ary. 

Pogostemon i~~tcrrnedlus, Wall. P. pnrwiJopzcs, Benth., Hook. f., F1. 
Brit. Ind. iv, p. 633. A herb, in distribution Indo-burmese, and in China, 
found (in Zone 3) a t  Ralek (36454). The Abora call it Pepit. 

Elsholt~ia bhnda, Benth. Hook. f., F1. Brit. Ind. iv, p. 643. A herb, 
in distribution A~samo-burmese with its western limit in Central Nepal. It 
was folind (in Zvne 1 )  on the edge of a clearing a t  Yobamukh (37055), (in Zone 4 )  
on the clearings of Ponging and Rotung, a t  Kekar-Monying (37623), on the 
clearings of Pangi village sparingly, on e cleering over the Libeng stram 
abundantly a t  about 2,000 f t .  or 610 m. (37743). I ts  white flowers were found 
from November forwards to January, when seed begon to be in 
greet plenty. 
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Elsholtzica '2. A herb about .'i5 m. high, in frvit cnly, in which condition 
it suggests Avism~zc1c.s ilidica, and also a C'crlami)ztlon, but with the calyx 
of an hlshclrzia, found (in Zone 3)  a t  Renging camp (36703), and (in Zone 4) 
a t  Rotung (37550). 

Perilla ocimddes, Linn. Hook. f., F1. Brit. Ind. iv, p. 646. A herb, 
in distribction Himalayo-chinese, and to  Japan, often cultivated as an oil- 
seed. The hbors so grow it, and it was by no means infrequent upon their 
clearings (Zones 3 and 4). I t  is also to  be found (in Zone 1 )  a t  Sadiya 
(35901) and a t  Pobamukh (37052). The Abor villages a t  which it was got, are 
Aieng (37219), Rotung, Kalelr and Ponging, the crops being ripe'in December. 

Mosla dinnthera, Maximowicz. Hook. f., F1. Rrit. Ind. iv, p. 647. A 
herb, in distribution Himalayo-burnlese and in China, (in Zone I) very plenti- 
ful at  Sadiya (an authenticating specimen is No. 35'765 from Makuni). 

Calaminttra graeilis, Benth. Prain in Journ. As. Soc. Bengal, lxxiv, 
1908, p. 711. A herb, in distribution Aseamo-malapsian, found (in Zone 4 )  
on the clearings of Ponging, Rotung (37553), Kaleli. Eabuk and Pangi, and 
in clearings just above the gorge of the Yanlb1:ng. I t  is a weed which follows 
Agotrtum, getting its hold on the ground in the shelter of the latt,er, and 
becoming conspicuous later. It was rather more plentiful on the clearings 
high up than low down. 

A~lisomeles indien, (Linn.) 0. Ktze. A .  ovatn, R. Brown. Hook. f . ,  
P1. 13rit. Ind. iv, p. 672. A herb, in dist,ribut,icn Indo-malaysian, quite a 
common weed in India ; collected (in Zoile I) on path sides a t  Kobo (35956, 
37427), and within the Hills (in Zone 4 )  found on the clearings of Rotung. 

A~hyrosper~a~lla wallichiaaam, Benth. ex Hook. f . ,  F1. Brit. Ind. iv, 
p. 673. A half-woody herb, in distributinn ~issamo-burmese. It was f o u ~ d  
in the Plains (Zove2) close under the edge of the Hills a t  Fasighat (37442), 
and (Zone 3) in the Hills at  Ealek, and (Zone 4) up the Dihang valley to Yambung 
(37707), pnrtjiculerly ab1:ndant where streams join the Dihang as a t  the mouth 
oi the S i d ~  a t  800 ft. or 243 111. (3tiO65), and on the lower reaches of the Yam- 
bung stream a t  900 ft. or 274 m. 

Slrckys ohlongifolin, Rcnth. Hook. f., F1. Brit. Ind. iv, p. 676. An 
anni~ol herb, ill dist3ribut,ion As~a~~ lcse ,  found (in Zone I )  near Sadiya (32674) ; 
with its pale prlrplc flowers in Alignst. 

Ce~lers Ilnilolir, Spre.ng. Hook. f . ,  F1. Brit. Ind. iv, p. 690. A herb, 
in distribution in Mauritius and as regards Asia Indo-melaysien, (in Zone 1 
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rare a t  Kobo (37430) and (in Zone 3) in Balek village. At the latter place 
i t  war just in flower in March. 

Paraphloniis ragosa, Prain in Ann. Roy. Bot. Gard. Calc. ix, 1901, p. 605. 
Ph1olrt.i~ wgnsn ,  Renth. Hook. f.. F1. Brit. Ind.  iv, p. 693. A herb, in 
distrib;~tion Xssamo-nla!aysian, found (in Zone ,3) upcn a very shaded rock 
at 900 ft. or 274 m. over the Serpo stream (37655) ; in fruit in January. 

Comphostenlmrr ahorense, Dunn in Kew Bull., 1920, p. 135. A perennial 
herb, endemic. A very commcn plant (in Zone 3) a t  the  entrance to the 
Hills a t  Janakmiikh (37269), and about Balek extending upwards from the 
village t,o an  altitude of 2,000 ft.  or 610 m. Further i t  was found (in Zone 4) 
over the  mouth of the Yamne. I t s  last dull yellow flowers were open in 
December. 

Conipl~ostemmo niveum, Hook. f., F1. Brit. Ind.  iv, p. 697. A stout 
perennial herb, in distribution Assamese, growing t o  1.5 m. in height on 
the  edge of openings in forest (in Zone I )  a t  Kobo (37001) ; with its white 
fruits ripe in December. 

Comphostcmmr Incidnm, Wall. Hook. f., F1. Brit. Ind. iv, p. 697. A 
stout perennial herb, in distribution Assamo-burmese and just into China, 
found in deep shade in the Hills (in Zone 3) over Balek a t  2,200 ft.  or 671 m. 
in oak forest, and on a spur over Renging camp from 3,300 t o  4,000 ft. or 
1,006 t o  1.219 m. (36275) and (in Zone 4) upon the hill south of the Libang 
stream (377.10). It was in fruit in January. 

Ajnga m:wrosperma, Wall. Hook. f . ,  F1. Brit. Ind. iv, p. 704. A low herb, 
in d ;s t - ib   tio on Himalayo-burmcae, with a n  extension beycnd the Bengal 
pla'n 4 in C'hota Nappiir. It is a plrntifcl weed (in Zones 3 and 4 )  in the clear- 
in78 of the  libor Hills, and was recordtd from those of the villages of Aieng 
(37224), Balek, Rotung (37585), Kalek, Eabuk and Pangi ; and i t  was also 
found nzar the landin; place of Janakmukh (37457). Its flowers were ~rcduccd 
t h r  )u?h the  months of the expedition. and varied from blue to  magenta. 

I t s  greatest observcd altitude was 3,eOO ft. or 1,158 m. 

Plantaus major, Linn. Hook. f . ,  F1. Brit. Ind.  iv, p. 705. A low herb, 
in diat,rib:ltirn wide through the temperate pnrts of the Old World. and prne- 
tretin? into the moister Tropics, er to tropical ilsia Indn-n~o'ay~ian in dis- 
tribution, and in China. I n  the Plains (Zone 1 )  a t  Padiya and Feilthua (32627). 
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I n  the Hills (in Zones 3 and 4 )  on the clearings of Renging (36612), P~nging ,  
Rotung, Eabuk, Kebang, and over the Ljbang stream a t  2,000 f t .  or 610 m., 
in most of these fairly commcn. It flowers in the Rains or earlier. 

Surely Griffith meant this species by his "Plantago media 1" found a t  
Sadiya (Trans. Agri-Hort. Soc. India, V, 1838, p. 131). 

Amarantaceae. 

Deeri:lgia hmaranthoides, (Lour.) Merrill. D. celosioides, R.  Brown. Hook. 
f . ,  PI. Brit. Ind. iv, p. 714. A large sprawl'ng shrub, requiring light, in dis- 
tribution Himalayo-melaysian and to h'orth Australja, as well in China cn 
the China See ; further it has an extcnsicn beyrnd the Bcngal p!ains in Chota- 
h'aapur. I t  was fot nd (in Zone I) a t  Kobo (37404) ; in the Hi!ls it was found 
upon old clearings and stream sides, e.g. (in Zone 3) on the Dihang benk north 
of Janakmukh, on clearings a t  Ilan~n~:d.zn~bsng (36413), within the Serpo 
valley close to Renging camp, and (in Zo9;e 4) by a stream near Pangi. The 
greatest altitude was 2,100 ft. or 640 m. 

Cclosio orgc~itca, Linn. Hook. f., F1. Brit. Ind. iv, p. 714. An annual 
herb, in clistribution now Pcntropic, b1.t to  en uncertain extent as a result 
of cult,i\cttion, rccordcd by Cemmie as a plant (in Zcue I) of Fadij a (Records 
Bot. Szc~z.cy India, 1 ,  p. 71), nnd in the Hills fo t  11d c nce only, (in Zoue 4) on 
an old clearing over the Libzliig strcanl a t  2,000 ft. or 610 nl. (37733). 

Amorn~itr~s spinosus, Linn. Hook. f ., Fl. Rrit. Tnd. iv, p. 718. An annual 
herb, a colnmon weed of India, in distributicn Old World ; found (in Zone 
I) on shingle in thc bed of the Brahn~ap~.tra  a t  Rcbo. 

Amarantus gaagrtirrs, T,i~!n. Hook. f . ,  F1. Brit'. Ind. iv, p. 719. An 
annrlal herb, in distribl~tioii Pantropic, observcd (in Zone I )  a t  Kobo 
(37431). 

A m u r o ~ ~ t ~ ~ s  viritlis, Linn. Hook. f . ,  Fl. Brit. Ind. iv ,  p. 720. An nnncal 
herb, in distribution Pantropic, foluld (in Zmtc I) abo1.t tlie crmp at Kc bo. 

,\niarsnttts polygirmes, 1,inn. Hook. f . ,  FI. Brit. Ind. iv, p. 721. An 
annual herb, in clist,ribl~.tion Pantropic, found (in Zone 1 )  a t  Kobo (37422). 

(Igath~~la proslrnta. 1311ume. Hook. f.. F1. Rrit. Ind. iv. p.  723. An ennusl 
herb in ciistribl~tion I'i~ntropic, a wccd of clearings in the Abor Hills (ill  Zone 4) 
~q a t  llot ng, anrl on t,l~c east bank of tlie Dihsng opposite Tanibr rig (3C0131, 
where it pcrsiistcd illto seccwdary jungle. 
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Aerua scandens, '\\-all. Hook. f . ,  F1. Brit. Ind. iv, p. 727. A rather 
small sprawling shrub, in distribnticn Indo-malaysian and in s o ~ t h  China, 
found (in Zone 3) upon the clearings of R.ammidambang (36404). 

Aehyra~ltl~es axperit, Linn. Hook. f., F1. Brit. Tnd. iv, p. $30. A l ~ ~ r b ,  
in distribution Pantropic, common (in Zone 4) cn the clearings of R o t ~ n g  and 
on the river-bank betwecn Rambung and Siscin. 

Chenopodiaceae. 

Chenopodl~~m album, Linn. Hook. f., F1. Brit. Ind. v, p. 3. An annual 
herb, a weed and also a crop in different races, as a weed World-wide. Gammie 
recorded it (for Zone I )  as a Sadiya plant (Records Bot. Survey India, 1, p. 71) 
doubtlesa referring t o  it as a weed ; and as  such also it was for.nd u.pon the 
bank of the Brshmaputra a t  Kobo in March. At the same time but jn another 
race it ia exteneively cultivated by the Abors for its seed as a Hains crcp (in 
Zones 3 and 4) so that  it was ripe upon their clearings in November, etariding 
2 m. and more high on the clearings of Rotung (37538). 

Polygonaceae. 

Polygonurn virginianum, Linn. Hook. f., F1. Brit. Ind. v, p. 31. A 
herb, in distribution more or less round the World in the northern Hemis- 
phere, aa t o  Asia IIimalayo-chinese and t o  Japan. It was f o ~ n d  in damp 
places a t  relatively high altitudes (in Zone 4 )  as 3,400 ft. or 1,036 m. on the 
clearings of Bsbiilc (37671), in damp secondary j ~ n g l e  above Rot1,ng a t  2,EOO ft. 
or 762 m. (36090), between Rotung and Ponging, and r o ~ n d  the edges of the 
marsh Ripshing Sieng at  6,500 ft. or 1,676 m., flowering in Ilecember and 
Jenuary. 

Polyaonum barhatum, Linn. Hook. f., F1. Brit. Ind. v ,  p. 37. A herb, 
in distribution in Africa end in Asia Indo-malay~ian and through China, found 
only below flood limit of the Dihang bank in sand by the outfall of FL small 
burn (in Zone 4) under Ponging a t  600 it .  or 183 m. (36147). 

Pdygonam posumhu, Ham. Hook. f., F1. Hrit. Ind, v ,  p. 38. A herb, 
in di~tribution Himalayo-maley~ian, and t h r o ~ g h  China to  Japan. It i1-3 

common (in Zone 1) in the Plains a t  Sadiya up( n roadsides through forefit 
(35792) along with Nephrodiztin molle. In the Hills it ie in old clesrings (in 
 zone.^ .3 and 4) a t  Renging, Ponging, Rotung, Yambvng and Kebang, a~cendink 
t o  2,700 f t .  or 823 m. and doubtless would a s c ~ h d  higher but for the wen* 
of suitable localities. 
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Polygonun~ hydropiper, Linn. Hook. f., F1. Erit. Ind. v, p. 39. A herb, 
in dist tibution round the World, observed l~nl)" (in Zone 4) upon the path-side 
by Pangi village a t  1,600 i t .  or 649 m. (37769). 

Polygouum mrcranthum, Meissn. Hook. f., F1. Brit. Ind. v ,  p. 40. A 
h e ~ b ,  in distrib~ition As~amese! growing to  a height of 1.25-1'75 m. in 
the edge of forest (in Zone 1 )  near Sadiya (35798) ; in flciwer in November. 

Polygonom alat,am, Ham. Hook, f., F1. Brit. Ind. v,  p. 41. An annual 
herb, in dis.tribution in Africa and through the warmer parts of Asia t o  Japan 
and Java, rare in the Abor Hills, found twice only, (in Zone 4) cnce on the 
clearings above Eabuk a t  3,100 ft. or 945 m. (37647), and once above Pangi. 
It was in flower and also carried ripe fruit in December and Jancary. 

%. 

Polygonum runcinatum, Ham, Hook. f,, F1. Brit. Ind. v ,  p. 43. A 
herb, in distribution Assamo-melayeian, having its westeln limits in Central 
Nepal, and extending into southwest China, cultivated in Siltkim, ccmmon 
(in Zone 4 )  on the path-side a t  2,500 ft. or 762 m. above Cpper R ~ t ~ n g  (3C097), 
in flower in January. 

Polygon~~m cnpitatum, Ram. Hook. f. ,  F1. Brit. Ind. v, p. 44. A herb, 
in distribution Himalayo-chinese, but only just into China, with ah extension 
beyond the Bengal plains in Chota Nagpur. In  the Plains it was fomd (ih 
Zone I )  upon the Icemi chapri but not upon the Pilung chapri (which is in 
Zone 2). In  the  Hills it occurred upon clearings and in disturbed jungle 
(in Zone 3) about Jenakmukh (37473), a t  Rammidambang, Renging 
(36618, 37348), (in Zone 4) Ponging, Rotung, Rebuk and ETamb11,ng. It 
was not found above 4,000 ft. or 1,219 m. probably because the clearings 
were not observed t o  extend higher. 

Polygon~~rn chinensc, JJinn. Hook. f , ,  F1. Brit. Ind. v ,  p. 44. A herb, 
half-woody below, in distribution Indo-malaysian and through China t o  
Japan. It attains a height of more than 3 m.. and in the Plains is found (in 
Zone 1 )  in considersble nbl~ndance about Fadiya (35F00, 35902) and Kobo 
(3.5950, 35959, 37094, 37098) both in the type and in the variety corymbosa. 
Northward from Kobo it occurs here and there in the forest, but not abundantly 
for it lacks silitable fipots. It e x i ~ t s  in the river bed a t  Kobo below flora level. 
In the lillls it omiirs plentiflilly alofie to  the nihang both above and below 
floor1 Irvrl. I t ,  wag found (in Zone 3) a t  Janakmukh (37122, 3711,8. 37168, 
37474) estcnding au far down the ulope of the ~~ncovered bcd as went the 
Ptc.ridophyt,es t 'ol!jpodivmproli /~)vm and Equisetum. In Zone 4 at t h e  mouth 
of thc Sireng river i t  was noticed below flood-limit in  and just where wator 
from the hill-fsce above percolated, and beyond the reach of this water It 
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ceased abruptly. In  such places the variety ccryn~bosa is to  be found with 
the  type. Hollows where flood-water near the banks prevents trees from 
agjerting themselves, g t occupied by o high growth of this species. Yct 
in spite of t i i s  need or tolerance of water it was actually found (in Zone 3) 
epiphytic upon the s o ~ t h  face of Bapu near a waterfall. It is frequent a b o ~ t  
clearings especially on the damp edges of rather old clearings, and in such 
places was very conlmon (in Zone 4) near Rot :lng (37531, 37627) opposite 
Yambung (37753) and over Pan,ai (37776) : of these last four all but 37627 are 
the variety ovalifolia. When a t  Rotunz the Expedition started a small 
garden it was the most prevalent weed. I t s  altit~.dinal limit was fixcd by 
the end of the clearings a t  4,000 ft. or 126 m. It was in flower and during 
the months of the Expedition everywhere except in the river bcd, and there 
i t  was sterile and flowerless. The Abors call it Kibu nanu. 

Fagopyriim eymosam, Meisen. Hook. f., F1. Brit. Ind. v, p. 65. A herb, 
in distribution Himelayo-chin:se, found (;n Zone 3)  upcn the clearings of 
Ram nldarnban: (36430) m d  Renjin3 (36628). 

Sapria hima'lyana, Griff. Hook. f., F1. Brit. Ind. v, p. 71. Solms in 
Engl. Bot, Jahrb. Beibl. 114, 191, p. 34. A parasitic herb, one of the most 
completz para-tites in the Phanerogams, growing on the rocts of the giant 
species of Vitis tha t  occur in the Eait2rn Himalaya, appearing as very large 
flower bnd-i otit of their surface roots, on rather bare earth as these vines with 
their supp3r t in~  trees create so dense a shade that  the flower buds have 
lit.tle herbaceous or low vegetation to  compcbte with. The genus is mono- 
typic, but very clone to  the Malayan genus RqJiesia; it occurs in the 
c v t r ~ ~ n e  ea.tern Hitnalaj-a, Northeln Burma and in Northern Siam, and is 
therefore rea.+onal)ly classifiable wlth Assamo-burmese plants. 

This interestin? pzra-ite was folmrl (in Zone 3) near Janakmulrh at 1,200 ft. 
or 366 m. (Rii477, 36503) over Kenqing a t  3,100 f t .  or 945 m. and (in Zon,e 4) 
a t  1,000 t o  1,300 ft. or 30; to  3516 In. ovpr the mol-th of the l'amne (36163), 
over Rot11113 a t  4,700 ft. or 1,433 m. arid near Kalek (;)7T,tG). 

The perianth outside is of a reddish pink, the colour of a pomegranate, 
the inairle of the lobes is bright cinnabar to  crimson with dull ochre warts 
like lenticels ; the diaphragm is dull maroon or a dark claret-brown, and so 
is the inside of the chatnber below it. This part of the flower ~mells as carrion, 
bolt not powerfrllly. The stigma is pole pink. The duration of the flower 
is some days. 

It., tllqco\.ery in northern Burma was made somc thirty YCBI'S R ~ O  1,)' (01. 
Donald St. J. Grant, L.M.S., upon an expedition into the  r ; m , p i ~ ~  ~ u ~ u t r y .  
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Arlstolocl~io indica, Linn. Hook. f,, F1. Brit. Ind. v ,  p. 75. A W O G ~ Y  

climber, in distribution Indo-burmese, but not typically, found (in Zone (t' 
a t  Renging (36608). 

Aristolocbia saccata, Wall. Hook. f., F1. Brit. Ind. v, p. 76. A rather 
large woody olimber, in distribution Himalayo-assamese, producing ite 
flowera on its stems in the light-diffusion space of the high forest found (in 
Zone 3) near Renging cemp a t  1,800 ft .  or 549 m. (36621, 38161). 

Routtuguia cordutr, Thunb. Hook. f., F1. Brit. Ind. v, p. 78. A perennial 
herb of grass-land in distribution Himalayo-chinese and in Japan, found by 
Griffith (in Zone 1 )  a t  Sadiya (Trans, Agri.-Hwt. Soc. India, v,  1838, p. 127) 
and in the Abor Hills observed in leaf only, (in Zone 4) upon the northernmost 
of the clearings of Kalek. 

Piper pediccllosum, Wall. Hook. f., 3'1, Brit. Ind. v,  p. 81. A half-woody 
climber, in distribution Aseamo-malaysian, found (in Zone 2) in forest a t  
Pasighat (37439, 38139), growing to  a height of 1.2b m. 

Pipcr pccptrloides, Roxb. Hook. f., F1. Brit. Ind. v, p. 83. A slender 
half-woody climber, in distribution Assamese, extending westwards to  Central 
Nepal, attaining a height of 2 m. in deep shade about rocks under trees (in 
Zone 3) a t  Janaluuulih (37163), near Ranlmidarnbang (37495) and (in Zme 4) 
among trees on the steep slope of the gorge of the Dihang under Rotune a t  
1,200 it. or 366 m. (37603). 

Piper Rctlc, Linn. Hook. f . ,  F1. Brit. Ind. v. p. 85. A slightly woody 
climber, the  Betle pepper vine, of uncertain origin, but of wide cultivation 
in India and Malaya, found in the Abor Hills only (in Zone 3) in the villege 
of Halek, where it had been trained up the trunk of a Bombax. The Abors 
called it Pan having borrowed the name from the Assamese. 

I'lper Thomsoni, Hook f., F1. Brit. Ind. v, p. 87. A half-woody climber 
in di~tribution Assamean, very common (in Zone 1 )  in the Plains forest at ~ o b ~ :  
extending into the deepest shade, thence found northward0 through the fore 
(of Zone 2) t o  t h e  IIilIa, axending (in Zone 3) the south face of Bapu sf 
3,400 f t .  or 1,036 rn. and amending (in Zone 4 )  above Rotlrng t o  3,600 f t .  t o  
1,097 m. and prcscllt in the Dihang valley a t  lcast to Yambung. It w d  

Y 
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present under Kebang and a t  2,600 ft. or 792 m. over the Libang stream. 
It bore its black fruits from November. 

The authenticating ~pecirnen for these records is No. 36713 from Makum, 
whioh is beyond my area. 

Piper n~pr le rs r ,  Miq. Hook. f., F1. Brit. Ind. v, p. 89. A half-woody 
climber, in difitribution HimaIayo-asearneke, found (in Zone 3) a t  Rammi- 
dambang growing 1.5-2 m. high (373a8). The ALurs called it Ja-luk. 

Piper midrum, Linn. Hook. f. ,  F1. Brit. Ind. v,  y. 90. A half-woody 
climber, the source of Black Pepper and White Pepper, cultivated in seven1 
parts of India, and thought possibly t o  be wild in south-western Indie, found 
(in Zone 3) in the forest a t  Janakmukh (37486), a t  Renging (36628), and (in 
Zone 4 )  in the Lalik valley (37345). If not indigenous it is a t  least quite 8t 

home. In  all cases it was In Bhe vecrie0y macrostachy&l~1. 

P i e r  atteatiaturn, Ham. Hook, f. ,  F1. Beit. Ind. v, p. 92. A helf-sprawl- 
ing half-climbin? half-woody plant, in distribution Asmmo-butrnese, found 
on the edne o f  forest (in Zone I )  north of Sadiya amorig the  brees (32649) and 
(in Zone 3) a t  Janalrml~kh by the camp (37267) ; with long loose infructes- 
cences of black berries in Decemb:r. 

Piper sp. near ( ? )  P. porphyrophyllm, N. E. Br. A little trailing pepper 
with purple spotted leaves, which has already been collected in the Naga Hills 
(Watt 11026, from the Dekho valley). M. C. de Csndolle upon Sir George 
Watt's specimen remarked " near P. smmenflamm" It is quite easy to find 
its pretty cordate leaves in bhe bottom of the high forests in the Abor Hills, 
but nevsr were the plants fertile. I t  was (ia Zme 3) on the south face of 
Bepu (36861) from 2,700 t o  3.500 ft. or 823 bo 1,067 m., over Renging from 
3,500 t n  4,000 ft. or 1,067 l o  1,219 m., (in Zone 4) at  Rotung, by the Side 
river, a t  Puak a t  800 f t .  or 244 rn. (36027), and a t  Yambung. 

P t p ~ r  delbr~mentum, C, DC. In Herb. Calc. A s m l l  climber, in distribu- 
fion A~eamesc found i i l t  Zone 3) a t  Janakmukh (37467) sad at, Rmgihyl 
(36683). 

Piper curtlstipes, C. DC. in Herb. Calc. A small climber, in distribution 
Aeameae, found (in Zone 3) in the oak forest at 3,lW ftl. oa 945 m. at Renging 
a d  a t  3,700 ft. or 1,128 m., and (in Zone 4 )  on a hill' arest over Rotus13 
(38234) ; with orange berries in Jenuery. 

Pi- Lkbauram, C. DC. in Herb. Cslc. A anal1 climber, h dia(tib* 
tion Aseemaw, found (in Zme3) a t  R q i m g  438624). 
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Piper diffusum, Vahl. A half-woody herb, partly climbing, part ly growing 
against tree trunks, in distribution Assamo-burmese, found (in Zone 3) at 
Jenakmukh (37119, 37489) and by t h e  Serpo stream (36844) ; with ehorb 
round greenish black spikes in December. 

Pipcr ( T )  hymenophylluin, Miq. Hook. f., F1. Brit. Ind.  v,  p. 93. This 
species in the  flora of British India is south Indian and i t  is doubtful if the 
Assam plant is exactly the  same : further i t  is doubtful if the  specimens here 
enumerated should be considered as  one and the  same species, for the  berries 
in some are red and in others yellow ; but otherwise they do not differ. 
Assuming tha t  the  yellow berried and the  red berried are but varieties of t h e  
one species, i t  is a herb of considerable abundance, found (in Zone 1) a t  Kobo 
(35962, 35998) in forest, and northwards (to Zone 2) very commonly a t  Pilung 
and Lokpur (37109) ; then (in Zone 3) between Janakmukh and Aieng (37237) 
and lastly (in Zone4) above upper Rotung camp a t  4,700 ft. or 1,433 m. in 
oak forest (36804). It was in fruit in December. 

Peperonlirr reflexa, A. Dietr. Hook. f., F1. Brit. Ind. v,  p. 99. A small 
herb epiphytic on tree trunks, or sometimes on rocks in deep shade, in dis- 
tribution Indo-malaysian and in China., found in the Abor Hills in the 
mossy oak forest, thus, (in Zone 3) on the south face of Bapu from 3,500 ft.  
or 1,067 m. t o  the summit a t  6,266 ft. or 1,910 m. (36555, 36940), over 
Renging on t,he water-parting between the  Lalik and Serpo a t  6,100 ft. or  
1,554 m. (36363). 

Peperomla p~llucida, Kunth. Brnhl in Journ. As. Soc. Bengal. iv, 1900, 
p. 632. A small herb, of American origin, now rather widely spread in the 
Wodd, found (in Zone I )  under fruit trees a t  Sadiya, and probably introduced 
with them. 

Chlwtentbas sllkinalle, Blnme. Rook. f., F1. Brit. Ind. I ,  p. 100. P 
small shrub in dist,ribut,ioll Assamo-malaysian, and jud into China. Griffith 
found i t  plentiful in the Plains (in Zone 1) between Sadiya and the Mishmi 
HiHs (Jmrn,cll, i ,  p. 24 & p. 29), and it is plentiful also in dense shade of the 
high forest a t  Kobo (35946) and across the  plains a d  Rehrung, (in Zone 2) 
a t  Lokpur and Pilung and on t o  the  Hills. I n  the Hills i t  ia common (in Zone 3) 
near the Dihana a t  Janakmukh, (in Zone 4) by the mouth of the  Yamne river, 
in the gorge a t  Rotnng. and onwards t o  Yambung. It is rather rare above 
1,300 ft. or 396 m., brl t it wes found (in Zone 3) on the  south face of R a p s b  
a t  2,700 ft.  or 823 m.,  and twice (in Zonc 4) ovcr Rdt~ing a t  4.700 itl. or 1,433 m,.' 
I t s  white be r r i e~  were ripe in December, and i ts  new leaves were put forth 
in March. 

P 2 



Knema linlfolia, Warb. Myristica longifolia, Wall. Hook. f., F1. Brih 
Ind. v ,  p. 110. A tree of moderate size, in distribution Aasamo-burmese, 
rporadic in the Abor Hills (in Zone 3) from Janakmukh and Balek where it 
ascendq t o  2,300 ft. or 701 m., (in Zone 4) past Rotnng (37607) to Pubk. Ite 
flowers are yrodi~ced upon the older wood of its branches, are directed earth. 
wards, and are opzn in December, The spurs w'hich poduce them Bower 
for several years. 

The Abors call the tree Shu-iorig. 

Knema sp. A species in growth and foliage like the lsst, but with stellatt! 
hairs, which no Indian species apparently possesses. It was found (in Zone 4 )  
in the Lalik valley a t  2,300 ft. or 701 m. (3'7337) arid between it and Renging 
@amp. The leaves attain 34 by 12 cm. 

Cryptocarya Andersoni, King. Hook. f., F1. Brit. Ind. v, p. 120. A conL 
siderable tree, in distribution Assemese, obtained (in ZMe 3) on a dry ridge 
on the south face of Bapu a t  4,700 ft. or 1,433 m., a few trees growing in a group 
(36966), loaded with fruit in March, which with the foliage was shot down. 
Unfortunately the material so got was rather meagre, and as the fruits arb 
larger than what exists in the Celcutta herbarium, there is a slight element 
of doubt in the determination. 

The spot where the trees occurred is abnormal, and the associated plant$ 
ncluded Pteris Aquilina, Carmjlicina, Panicu~n~l icdum,  Ichnanthus pallen8i 
Senecin arenoau.9, and Rubia sikkimensis,-all local in the Abor Hills. 

Cryptmarye amygdalina, Nees. Hook. f., F1. Brit. Ind.; v, p. 118. Ad 
bvetgteen tree of moderate aize, in distributiod Assemo-burmesci, only found 
(in Zone 1) a t  Kobo (36789). 

Relhehmlcdla rnxburghiana, Nees. Hook. f,, Pi. Brit. Ind., v, p. 121. A 
considerable tree, in distribution Himalayo-burmese, e little doubtfully recop 
nised in a.specimen got (in Zone 2) a t  Pesighet (36860). This tree is there 
common, the trunk with grey bark, forking low down, and the outline of the 
tree taperlng npwtrrds. 

Brilrch~nirdin rp. 1 .  A trek collectad (in Zone 3) a t  Renging (36742) with 
lwvss 9 by 3 rm. in cii~nensions, and with fruit 4 cm. long by 3 cm, in diametef. 
The fruit in  larger and rounder than that of any other lndian species that h* 
 bee^ seen. 



Beilschmiedia ? A tree found ( in Zone 3) a t  Renging camp (36668) with 
leaves that  are obovate 17 by 10 cm. in dimensions, and with slightly ribbed 
fruit 325 cm. long and 2 cm. in diameter. 

Ci~inamomum Tamala, Fr. Nees. Hook. f., F1. Rrit. Ind., v, p. 128. A 
tree of moderate size in distribution Hinmlayo-burmese, round (in Zone 2 )  
at Pasighat (36748), Under the Hills (on the edge of Zone 3) young Cinnu- 
rnomum was plentiful on overgrown clearings. 

Cinnarnornunl obtrrsilolium, Nees. Hook. f,, F1. Brit. Ind., v, p. 128. A 
tree of fair size, in distribution As~amo-burn~ese, common under the  highest 
hrees of the forest (Zone 1) from Kobo (35991) thmugh Zolee 2 to  the foot 
of the Hills and in the Hills (Zone 3) at Janakmukh, again common (in Zone 4 
about K e b n g ,  Yambung and Pangi, elsewhere not so common, ascending to  
3.600 ft. or 1,097 a over Rotung (38172). The seedlings can grow in very 
deep shade. The new foliage prodcced on the trees in January is bronzed. 

The Abors gave me the name Ra-pi, but Shi-ri appears in Lorraine'a 
Dictionary, the first syllable in it representing " s h i ~ g  j J  a tree, 

Cinnomornl~m glandulilerum, Meissn. Hook. f., P1. Brit. Ind., v, p. 135. 
An evergreen tree, a revenue tree of Assam, in distribution Assamo-burmese, 
if we exclude a doubtful record for Kamaon, found (in Z0n.e 3) as a small tree 
in the Serpo valley close to  R e n g i ~ g  camp (36841). 

Macl~illls edalis, King. Hook. f., F1. Brit. Ind., v, p. 138. A large tree, 
in distribution Eastern Himalayan, common (in Zone 4) above the head of the  
Jgar stream ~t 3,600 ft. or 1,097 m., coming into new leaf a t  the end of Janucrry 
(361 78), 

Machilus gnnimicana, King. Hook. f., Fl. Rrit. Ind., v, p. 137. A large 
tree, in distribution Eastern Himshyan, found sterile and therefore somewhat 
dollbtful, (in Zorlc 3 )  a t  2,000 ft. or 610 m,  near Renging camp (36330) ; carry- 
ing large leaf bud3 in the end of January, 

blacllil~lfi (;aall)lc,i, King. Hook. f . ,  F1. Rrit. Ind., v, p. 138. A tree, ig 
ldistribntion Himalayo-burmese, found (in Zone 2 )  in the Plains at Pasighat 
(36749) and (in Zone 4) close to Kebang a t  2,100 ft. or GM m. (36002), carrying 
large leaf htds in January. 

Ilryptoc~ryn ? A tree of moderate size found (in Zone 3) in the fnrcsf 
above Halrk on the lower slopes of Hspu oi 2.000 ft. or 610 rn. (36390), wjth 
~anreolntr lenvcs, 11 by 2.5 cm. in dl~~~cbnsic:ria, 
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tauretch, suggesting the genus Adinodaphne, a tree with glabrescent 
leaves, obovate, abruptly acuminate, in dimensions up to 27 by 19 om, 
and when young densely pubescent with red-tawny hairs, found (in Zonu 4) 
a t  the head of the Iger stream a t  3,600 ft. or 1,097 m. (36177). 

Actlnedaphne sp. near A. obovata, Blume. A tree conspicuoue by the 
whiteness of the backs of the leaves, found (in Zme 3) upon a apur above 
Renging camp a t  4,000 ft. or 1,219 m. (36295). 

Litsea eltmta, Blume. Hook. f., F1. Brit. Ind., v, p. 155. A smsll tree 
which does service in feeding silk worms in Assanl, in distribution Aseamo- 
m k y s i a n ,  found about old clearings in the Abor Plains and Hills attaining 8 

height of about 7 m. In Zme 1 it appeared to be a t  Kobo (35968) ; in Zone 9 
(36428) it was found a t  Balek and near Balek a t  3,300 ft. or 1,006 m. ; st 
Renging camp (36733) and above it a t  2,400 ft. or 732 m. (37320), s t  Botung ; in 
Zme4, at Ponging a t  2,000 f t .  or 610 m., a t  the mouth of the Sireng river 
(37391). Further it W8S in forest over the head of the Igar stream a t  3,200 ft. 
or 975 m. and on the edge of the swamp Ripshing Sieng a t  5,500 ft. or 1,676 m. 
(36975). It flowered in December and January. The Abors called it Roil. 

Litses lancifolia, Roxb. Hook. .f., F1. Brit Ind., v, p. 159. A small tree 
in distribution Assamo-burmese, found (in Zone 2) in the Plains at  Pasighat 
(37449, 38137), (in Zone 3) in the Hills a t  Balek (36900), in forest between 
Janakmukh and Rammidambang (37307), and in themeighbourhood of Renging 
camp (36678, 36745). It was in fruit in March. 

Lltsea polyantbe, Suss. Hook. f.,  F1. Brit. Ind., V, p. 162. A tree of 
medium site, in distribution Himalayo-or Ido-burmese end on the Chine 
coast. I t  is ccnlmon (in Zone 1 )  a t  Kobo (35979) in the variety grand<flovsa, 
and especially so along the edge of the Kemi chapri. I t  is plentiful, 
Q&n in the cut-over forest (in Zone 3 )  close to Balek village st 1,400 ft. 
or 427 m. ahd in clearings on the Sipi and Hhile rivers. It occurs adso at 
3makmukh (37485). 

The Abors called it Ta-peut, like L. laeta. 

Uleea khmyem, Meissn. Mmk. f., F1. Brit. Ind., Y, p. lG4. AconRider- 
&)e freb, in distribution Arraamo-bumese, found (in Zone 3) &tween Jmd- 
mukh and A i w  (37221). 

Litsee eelicifolia, Roxb. Hook. f., F1. Brit. Id., v, p. 167. f l  f l ~ l l  
tree, in distribution Assamo-bnrmese with its western limit in Central Nepl  
and an occurrence on the Oudh plain below. It is a, common nhmb or  mall 
tree in eecorrdary jungle in the Plains (Zone 2) near Pshghat (36747. 37432) : 
in the Hills it occurred (in Zone 3) just under B a l d  (36996), st ~ s n e h u k h  
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(37470), on the Janak stream (37298), (in Zone 4) in the gorge of the Dihang 
under Rotung (37501, 38184) and very plentifully about old clearings a t  
Ponging and Rotung (36136, 36828) and Yambung. I ts  alt,itudinal limit 
seemed to  be about 2,000 ft. or 610 m. It was in flower in December. 

Litsea laeta, Wall. Hook. f., F1. Brit. Ind., v: p. 169. A tree of medium 
size, in distribution dssamese, found in the Abor Hills (in Zone 3) about the 
village of Balek a t  1,400 ft. or 427 m. (36505), a t  Janakmukh (37484), (in Zon,e 
4) on " Signal hill " over Yambung camp in secondary jungle (37709), and in 
forest a t  1,200 ft. or 366 m. east of the Dihang towards the Libelig stream 
(37749). Then again i t  was got in the variety nzajcvr (in Zone 3) in the Serpo 
valley (36842). It flowered sparingly in January ; and the Serpo valley speci- 
men was in new leaf in March. The Abors called i t  Ta-peut. 

The leaves of the variety major attained 13  in. or 33 cm. in length. Such 
variation has its counterpart in L. salicifolia. 

Litsee sp. A tree with leaves elliptic, shortly acuminate to the apex, 
glabrous, dull below with chestnut veins when dry 17 by 4 cm. in dimensions, 
found (in Zone 3) upon the summit d Bapu a t  6,266 ft. or 1,910 m. (36931). 

Litsea sp. A big tree fully as large as any of its associates, with leaves 
elliptic-ovate, shortly acuminate, drying brown, glabrous above, pubescent 
below, in dimensions to 16 by 6 cm., the young leaves densely tawny pubescent, 
found (in Zovze 4) upon the " razor-edge " ridge between the Lalik and Igar 
streams (381 70). 

Litsea ? A rather large tree, with leaves that  are large horizontal obovate 
glabrous above, pubescent below drying with a puqlish tint as do so inany of 
the genus Litsea,, in dimensions up to 30 by 17 cm., and with fruits that  are 
5 cm. long with a diameter of 2 cm., blunt below, henliapheric above, and 
carried in the month of March below the foliage, found (in Zone 4) above 
upper Rotung camp a t  2,600 ft. or 792 m. (38188). 

Litsea sp. near L. para.mmja, Ham. A tree found (in Zone 4) in forest a t  
Puek (37679). 

Llndera p~~lcherrlma, Renth. Hook. f . ,  PI. Brit. Ind., v, p. 185. A large 
tree, in distribution Himalego-burmese, found (in Zone 3) a t  8,100 ft. or 1,554 m. 
upon the water-parting between the Lalik and the Serpo (36358). 

La~rracea. A tree with flaky brown bark, and bright dark green leaves, 
ellij)t,ic! &cuminate, in din1rnsion.s 14 by 4 cm., found (in Zone 3) upori a " razor- 
edge " ridge on the water-parting between the Serpo and the Lslik valiep at 
6,100 ft. or 1 ,b64 m. (36866). 
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Proteaceae. 

Helicia erratica, Hook. f., F1. Brit. Ind., v, p. 189. A tree of medium 
size, in distribution Assamo-burmese and in southern China, found (in Zone 3) 
upon the summit of Bapu a t  6,266 ft. or 1,910 m. (36562, 36926) carrying 
pendulous fruits from January to March. An interesting feature of the seed 
is that it is an intense purple throughout the interior. 

Helicia sp. near H. mcelsa, Bl~une. A big tree, found (in Zone 3) upon the 
spur above Renging a t  3,800 to  4,000 ft. or 1,2 19 m. (36304), in fruit in January. 

Helieis sp. A large tree, a t  least 40 m. high with a girth at  breast- 
height of 1.5 m., its leaves thin, elliptic, slightly crenate, in dimensions 16 by 
5 cm., found (in Zone 4) upon the summit of the hill immediately over 
Rotung a t  4,700 ft. or 1,433 m. (36815). 

Helicia sp. doubtless an undescribed species. It has large almost spathu- 
late leaves 26 by 15 cm. in dimensions, with a short petiole, and brown 
pubescence chiefly on the nerves ; together with a globose fruit 3 cm. in 
diameter. I t  is a large straight tree, and was found (in Zone 3) a t  1,900 ft. 
or 579 m. over Upper Botung camp, with fruit in March (38187). 

Dapl~nc invnluerota, Wall. Hook. f., F1. Brit. Ind., v, p. 193 : D. Wallichii 
Meissn. r i  tall shrub, in distribution Assamo-burmese, found attoininy 3.5 m. 
in height (in Zone. .3) at  Rammidambang (37312) and above Rammidambang 
towards the Serpo valley (36849), a t  Renging (36619) and above Renginz to 
3.100 ft. or 945 m. and then again higher where the rim of the Serpo valley is 
the water-parting between the Serpo and the Lalik streams a t  5,300 ft. or 
1.615 ni. (36218), upon tbe s~immit of Rapu at 6,266 ft, or 1,910 m. (36548) 
and on 8 very steep spur over Rcnging camp from 4,000 to 4,400 ft. or 1,219 
to  1,341 m, (36281, 36287), and also in a similar habitat on a " Razor- 
edge " ridge cn the water-parting between the Serpo and the Igar a t  5,100 
ft. or 1,654 m. At Rammirlarnhang it. ju8t p~nc:t,rsted forcst of volira 

Shinken,!]. The ~alrnon pink or white fragrant flowers were open in Jann- 
my, hnnging someti~ue~ on long, sometimes on short peduncles undc~nath 
the branches. 

Blaragnom ppifornis. Hook. f., F1. Brit. Ind., v, p. 202. A shrub, with,& 
tendcncy to  be a spramler, in distribution Eastern Himalayan! growing (m 



Zone 2) very sparingly upon the Pilung chapri, near Pasighat (37436), and 
(in Zone 3) in the Hills in some plenty above Janakmukh, in forest close t o  the 
river Dihang from extreme flood level for a little way in (37131). The flowers 
which are ,directed upwards are produced in December. 

Lorantbus Collettii, King ex Coll. and Hemsl. in Journ. Linn. Soo., 
xxviii, 1890, p. 124. A woody parasite in known distribution Burmese. 
Fallen flowers of a light pink exactly matching those of L. Collcttii were 
collected (in Zone 3) upon the south face of Papu in Talauma forest a t  3,800 f t .  
or 1,158111. (36530), in the end of January. The determination in the want 
of other parts remains doubtful. 

Lmantllus pr~lvcrnlcotus, Wall. Hook. f . ,  F1. Brit. Ind., v, p. 211. A 
woody parasite, in distribution Himalayo-burmese, found in Zone 3 upon the  
summit of Repu a t  6 3 6  ft. or 1.910 m. (36942) ; and (in Zone 4)  on Quercus 
a t  2,000 ft,. or 610 m. over the Igar river (37526), and above Upper Rotung at 
4,500 ft.  or 1,372 m. (36803) ; flowering from December to  February. 

No. 38156 from the Serpo valley (Zone 3) is probably the same : but the 
specimens have been mislaid. 

Lorant,hus sp. with bright scarlet flowers, obsemed (in Zone 4) in the Lalik 
valley upon several species of trees, Cedreh being .one, and seen also above 
Rotung. 

Rrrlnnophora dioiea, R.  Brown. Hook. f., F1. Brit'. Ind., v, p. 237. A 
omall red-brown herbaceous parasite, in distribution Assanlo-burmew with its 
western limit in Central Nepal, growing (in Zove 3) on roots of an undeter- 
mined climber, and perhaps also upon other planta. always in high forest a t  
Janakmukh (37175). and (in Zotle 4) near Rotung (37357) and above Babuk 
st 3,800 it. or 1,158 m. (37670) ; conling into flower in December. 

Rhoprlocnrmis pl~rlloidcs, .Jvngh. Hook. f., F1. Rrit. Ind.. v, p. 239. A 
 mall ehest,nut t o  fawn l~erbaceous parasit)e in distribution Assamo-mslaysian 
with its western lirrtlta in C~nt ra l  Nepal. found (in Zone 4) a t  4,100 ft. 
or 1.250 ni. in his11 forcst over Upper Rotung (3G932), with flow,ers in 
Mexch. 
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Euphorbiaceae. 

Euphorbia antlyuorum, Linn. Hook. f . ,  F1. Brit. Ind., v, p. 255. A 
small cactus-like tree, wild and widely cultivated in India ; in upper Aeeem 
oultivated for fencing or persisting from fencing. (In Zone I ) ,  i t  is a t  Sadiye 
(36682) and must have been for a considerable time, and (in Zone 3) is in Balek 
(36505) but there newly, the villagers who had planted i t  as a fence admit- 
ting that  they themselves had brought i t  from the Plains. They had no 
name for it. It was in flower a t  the  end of January. 

Bridrlia assomica, Hook. f . ,  F1. Brit. Ind., v, p. 269. A small tree, in dig- 
tribution Eastern Himalayan, found (in Zone 1 )  at Kobo (35925) with very 
bright green fruits a t  the end of November. 

Bridelia stipularis, Blurne. Hook. f . ,  F1. Brit. Ind., v, p. 270. A large 
sprawling shrub, in Africa, and as regards Asia Indo-malaysian, found (in 
Zone 4)  in the gorge of the Yambung stream a t  1,000 f t .  or 305 m. (37754). 

Aetephila neilgherrensis, Wight. A.  excelscz, Muell.-Arg. Hook. f., PI. 
B i t .  Ind., v, p. 282. A small tree or shrub, of unusual distribution, in the 
Peninsula of India and in Burma, but touching the Himalaya only in the Abor 
and Mishmi Hills as an extension of the  area in Rurma including the country 
between Burma and Asssm. It was found (in Zone 3) as  a shrub 2-3 m. high 
in disturbed jungle and on old clearings a t  Janekmukh (37128), Balek 
(36426), (in Zone 4) in the gorge above the mouth of the Yamne river, by Puak 
(37621) and a t  Yambung, always a t  low levels. I t s  fruits were hanging 
under its horizontal branches in December. The Abors called it Tor-bin. 

Andraehne emicans, Dunn in Kew Brdl., 1920, p. 210. A small slender 
shrub, endemic, (in Zone 1) attaining a height of nearly 3 m., found a t  Kobo 
(3,5955, 37068) in shade, and (in Zone 4) a t  the mouth of the Sireng river at 
800 f t .  or 244 m. (37390). 

Phyllanthns brevlpw. Hook. f., F1. Brit. Ind., v,  p. 297. A half-herbaceous 
shrub, in distribution endemic, having been got only as yet in the Abor and 
Mishmi Hills. It was found atbaining m. in height on the bank of the Dihang 
a t  upper flood limit (in Zone 3) s t  Janakmukh (37147), (in Zone 4) under 
Rotung and st Puak, and also on elearinge a t  1,300 f t .  or 396 m. at Rotung. 
It was in flower in December. 

Phyllanthus Clerkel, Hook. f . ,  F1. Brit. Tnd., v, p. 297. A   mall half- 
herbaceous shrub. in di.strihntinn , A R P A ~ P S P ,  (in Z o n ~  1 )  found in dcep ~ h a d e  
at Kobo (35935), (in Zor,e 3) about Jsnakmr~lrh, and (in Zone 4) upon the bank 
of the Dihang opposite Yambung (36012). 
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Gloehidion mishmiense, Hook. f., F1. Brit. lnd. ,  v, p. 327. A bush with 
brittle branches, in distribution endemic, having been found as yet only in 
the Abor and Mishmi Hills, 0ccurrihg (in Zone 4) a t  Pangi a t  the edge of the 
clearings of the villages a t  2,500 ft. or 762 m. (37789) ; in January with dull 
red fruits. 

Sauropus androgynos, (Linn.) Merrill. S. albicans, Blume. Hook. f., F1. 
Brit. Ind., v, p.  332. A small shrub, in distribution Indo-malaysian, found 
(in Zone 3) in the village of Balek (36431). 

Sauropus macropl~yllus, Hook. f., P1. Brit. Ind., v,  p. 333. A shrub, iri 
distribution Assamese, (in Zone 4) attaining a height of 2-3 m. in secondary 
jungle a t  900 ft.  or 274 rn. upon the east bank of the Dihang opposite Yambung 
(37751) ; with rosy red fruits in January. 

Bischofia javanica, Blume. Hoolr. f . ,  P1. Brit. Ind., v, p. 345. A more 
or less deciduous tree of moderate size, a revenue tree in Assam, in distribu- 
tion Indo-malaysian. It occurs in the Abor Hills chiefly along the banks of 
the rivers a t  the limit of forest towards them ; thus i t  was found (in Zone 2) 
from Pasighat in the Plains (36869) through Zotze 3 t o  Zone 4, upwards t o  
Rotung (37512) and on the Yambung. It was away from the river between 
Rotnng and the Sireng a t  1,000 ft. or 305 m. I n  the montll of March i t  pro- 
duced its new foliage. According t o  Lorraine the Abors call i t  Tak-kir. 

Baccaurea sapitla, Muell.-Arg. Hook. f., F1. Brit. Ind., x, p. 371. A tree 
of medium size, in distribution Assamo-malaysian. Gammie recorded (Records 
Bot. Slirztey India, 1 ,  p. 71) that  (in Zonc I )  i t  is one of the prevalent small 
treesof Sadiya; and i t  was found (in Z o n ~  3) a t  Balek a t  1,400 ft.  or 427 m. 
(36506), the fruit eaten by the Abors under the name of Bureh. 

letropl~a curcss, Linn. Hook. f . ,  PI. Brit. Ind., v, p. 383. A shrub, 
of American origin, now world-wide through the Tropics mostly through ctdti- 
vation, not uncommon (in Zone 1 )  about Padiya village. 

Croton eaudaba, Geiseh. Hook. f. ,  P1. Rrit. Ind., v, p. 388. A large 
sprawling shrub, in distribution Indo-malapsian, ob~erved (in Zone 4) upon 
the east bank of the Dihang opposite Yeinbung a t  about 900 ft. or 274 m., 
and a little further north by B stream near Psngi village. 

Croton t lgl l~~m, Linn. Hoolr. f., PI. Rrit. Ind., V, p. 393. A small tree, 
m dist,ribnt,ion Asstinlo-mslajrsian ; the source of one of the arrow poisons of 
tho Abors, the seed3 for t . h ~  pllrpow apparentsly obtained locnlly, but the  tree 
was not found by me north of the Brahmaputra. 



Croton sp. A bush with leaves obovate shortly acuminate in dimensions 
np to 28 by 10 cm., the largest always accompanied by two minute leaflete 
st the base. The plant bears solitary female flowers in the leaf-axile. It was 
found (in Zone 3) near Renging camp (36654), in flower in January. 

Ostodes panieulata, Blurne. Hook. f . ,  F1. Brit. Ind., v, p. 400. A smalI 
tree, in distribution Assamo-burmese, found (in Zone 4) a t  Kalek st 3,600 ft. 
or 1,097 m. (37558). 

Claoxylon khaslanum, Hook. f., F1. Brit. Ind.l v, p. 411. A small tree, in 
distribution Assamese, found (in Zone 3) near Renging camp (36699). 

Mallcrtns albus, Muell.-Arg. Hook. f,, F1. Brit. Ind., v, p. 429. A tree of 
small or medium size, in distribution Indo-Burmese, an invariable mark of 
clearings a t  a certain stage of their return to  forest and common on the edge 
of any open space such as a well-marked path or course of a river; but as 
regards the clearings far from being equally abundant on all. For how long 
it holds its own I cannot say : but I have shown reason to think (Gardens 
Bull.  strait.^ Settlements, ii, 191 9, p. 167) that the similar Macaranga trilobu, 
Muell.-Arg., holds its own in Singapore for thirty and more years. Nallotus 
albr~s is everywhere in the Hills (Zones 3 and 4) to about 3,000 ft. or 914 m. 
and occasionally to 3,600 ft. or 1,097 m, As it gets to be a tree i t  casts its 
Iower branches. No, 36Q30 was collected at Puak ; and No. 36047 at Kekar- 
Monying. 

Mallotus sp. A eman tree with leaves ovate, rounded below, softly pubescent 
Remate, up to  9 by 5.5 cm. in dimensions with two glands a t  the base, found 
aomewhat gregariously a t  the top of the clearing of Rammidambang (36850) 
with bright new foliage in March. 

(deidion javanienm, Bl~une. Hook. f . ,  F1. Brit. Ind., v, p. 444. An ever- 
green trae of medium size, in distribution Indo-malaysian, folind close to the 
banks of the Dihnng from 700 to 1,000 ft. or 213 to 306 m. (in Zone 3) at Janak- 
mukh (36483), (in Zoue 4) near the mouth of the Side river (36072) and a t  h a k  
(37675). It,n flowers were obtained in January. 

Maeara~~ga denticulata, Muell.-Arg. Hook. I . ,  F1. Brit. Ind., v, p. 44.6, 
A rather small evergreen tree, in distribution As~amo-nlahysian, found in the 
Abor Hill# upon stream-siclea taking, advantage of the seam that they make in 
the forest to rcach out into the sr,nlightf, so (in Zone 2) bordering the  Janak 
strean] (37294), and so upon the under cliff over the Diheng sonth of Janak- 
mukh standing in brmket~ of ikIi.scnn.th~s nepcc/ew.ris, as well as across the DihW3 
how~rds Aieng (3C2.59) : and also (in Zone 4)  on clearings a t  ICotung. 

The Ahora apparently call it, according to Lorr.~ine, E m g  or Rsgar. 
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Macarangs pustulata, King. Hook. f., F1. Brit. Ind., v, p. 445. A 
ahrub or small tree, in distribution Himalayan, found (in Zone 4) in the  
clearings near Puak, and over Bibuk in great plenty from 900 t o  1,000 ft. 
or 274 t o  305 m. in great plenty (86029, 36031), ants living in the  hollowed 
branches. 

Ho~nouola riparia, Lour. Hobk. f., F1. Brit. Ihd., v ,  p. 455. A tree of 
unusual spots with a trunk that  may be of cohsiderable size, as big as t h a t  
of a pollard Salix (I ide Plate X - B )  which lies in the shingle, end sends up i ts  
osier-like branches from the stream bed t o  vegetate when the rivers are low 
snd to  remain submerged through the Rains; in distribution Indo-malaysian. 

It occupies the river-bed between flood-level and extreme low water, where 
shingly, (in Zone I )  a t  Kobo (35926) and a t  Pobamukh (38233) its branches 
of limited growth alone being exposed above the shingle (vzde Plate X,- 1 . 
they leaf a t  the end of November very deliberately, as the waters fall' and 
flower in February, a t  which time seedlings appeared. The first flowers 
were all male and close t o  the ground. The limit of the plant down-stream 
appzars is to be Silmimukh, which is where shinqle (sil means astone in 
Assamese) is first encounteted in ascending, the second place being Pobamukh. 
The tree is in the Dihang (in Zone 2 )  as i t  crosses the Plain, e.g., Pasighat 
(36480). 

In the Hills Hornonoia occurs along the course of the Dihang in shinglo 01 

wedged between rocks, from Janaltmukh (in Zoqte 3) up to  Yambung (in 
Zone 4). but avoiding places where the current is fierce. Jndged by its occur- 
pence, the conditions whiuh i t  desires are not met where backwaters, slowly 
moving, permit sand to  settle, nor where the water in flood passes with the  
force of a torrent, but where the streem packs together stones varying fro% 
the size of a man's fist t o  the size of a man's head. 

The twigs commonly show scars produced by the curreat sawing one o v a  
mother. 

Rieinus communis, Linn. Hook. f., F1. Brit. Ind., v, p, 46'7. The Castot 
Oil Plant, a half-woody herb or a herb, probably African in origin, but wide13 
bultivated, found (in Zone I )  in old clearings a t  Pobamukh, and (in Zone 3)  
in actual ~ult ivat~ion et Balek (86442). The Abors call i t  Aki-rang-mi ; and 
Lorraine gives further names in his Dictiohary,--E-no-rang and Mipak-shing-ar, 

Daliospcrmr~nl eolsclnum, Muell.-Arg. Hook. f . ,  F1. Brit. Ind., v, p. 462. 
h slirl~b, in di~t~rihntion Assnlcse, collected (in Zone 3) a t  the edge of Hillg 
between Janaklrlukh and Aieng (37241). 

E~~phorhlncea. A half-erect half-sprawling shrub, 2 to 3 m. high with 
i t ~ v e s  clliytic in dimensions 14 by 5 cm. and with clusters of mall  green male 
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flowers in the axils, found (Zones 1 and 2 )  commonly in the Plains forest a11 
the way from Kobo to Pasighat (36763). Between Lokpur and Pasighat it war 
observed to  climb half way into the Temninalia trees (38132). It is much 
regretted that the female flowers were not collected. 

Eupborblacea. A bush about 3 m. high with arching branches which 
carry their female flowers horizontally on the ends of small panicles : these 
female flowers terminating the inflorescences have below them apparently 
many males, the leaves are obovate shortly acuminate, with a few amell 
teeth along the margins, in dimensions 11 by 4 cm. Thia plant was 
got (in Zone 33 in forest of Vatim Shingkevtg a t  Rammidambang (38142). 

Eupborbtaeee, closely allied to  No. 38142. A similar bush with the same 
type of inflorescence differing in having narrower leaves without teeth which 
ore broadly lenceolate and in dimensions up to 12 by 3.5. It was found (in 
Z o w  4) on a "razor edge " ridge above Upper Rengmg camp in shade s t  
2,800 ft. or 653 m. (36333). 

Ulmus lancifda, Roxb. Hook. f., F1. Brit. Ind., v, p. 480. A big tree, 
in distribution Himalago-burmese, with arching and ahoat weeping branches, 
end dark gmy bark holding in its plentiful roughneseee an abundant supply of 
epiphytes, found on the bank of the Diheng (in Zone 3 )  a t  upper flood-limit 
close to the mouth of the Janak stream (37268) end (in Zwne 4) where the 
& r a g  rivm enters the Diheng. It was ih fruit in December. 

Celtia tetrandrq Roxb. Hook. f., F1. Brit. Ind., v, p. 482. A tree attain- 
ing considerable dimensiona, in dist,ribution Indo-rnalaysian, found in t b  
Plains (Zone 2) on the south side of Pilung (38214) and a t  Pasighat (36762) ; 
and in the Hilb (Zone 3 )  a t  Janakmukh (36852). Trees were e m  with a oleen 
bole of 17 m. • 

C e M  trimvia, Roxb. Kso~ders  Excureicmsflora v. Java ii, 7-6. 
C. W*tii, Planch., Hocrk. f., F1. Brit. Ind., v, 483. A tree, in distribution 
Indo-malaysian and to Australia, found (in Zone 3) over Ralek upon the 
muth fme d Bapu a t  4,800 it .  or 1,463 rn. (36567) in T o , b m  forelt, and 
(in Zone 43 over h b u k  st 2,500 ft. or 762 m. 

Celt18 sp. near G. trinemin, Roxb. A tree attaining a considerable 8 i~e .  

feuad (m h e  2) in the Plain8 at Pe~ighet  (86866). It hea ovsb  l aves  
l a  by 0% cm. in dimemione, wld wrth tdm vems below l~esy pmmiaepb. 
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Tre~na orientalis, Blume ; T. amboinensis, Blume. Hook. f., F1. Brit. Ind. 
v, p. 484. A tree of fair size, in distribution Assamo-malaysien, and Chinese, 
quick to take advantage of any felling in the forest, found in the Hills (in 
Zone 3) about old clearings a t  Balek (36879), Renging (36631), in the Serpo 
valley, very abundantly (in Zone 4) along the upper flood-limit of the Dihang 
from the Side river to Puak (36024, 37691) and to Yambung ; at Rotung, 
and to 3,500 f t .  or 1,067 m., above it, to 3,300 ft. or 1,006 m. near Kalek 
above Babuk, and over the Libang to 2,600 ft. or 792 m. 

It went nearly bare in January and then broke into new leaf. The Abors 
called it Bum-lau. 

Morus laevlgata, Wall. Hook f., F1. Brit. Ind., v, p. 492. A big tree, k 
valuable revenue tree of Assam, in distribution Himalaya-burmese, found in 
the Plains (Zone 2) on a stream side a t  Lokpur, and a t  Pilung not rare (38212) ; 
is new leaf and flower a t  the end of February and in March. 

Morus indica, Linn. Hook. f., $1. Brit. Ind., v, p. 492. A big deciduous 
tree, in cultivation also in India as a shrub for feeding silkworms, in natural 
distribution Himalayo-chinese, found (in Zone I) in the Pla.ins a t  Kobo (36771) 
and Pobamukh (38228), and (in Zone 3) in the Hills at Balek (36880), where 
the Abors called it Ey-um. 

Sir Joseph Hooker suggested that this is Gri5th s Morus acidosus from 
aaikhoe, there " common " (Nolul*, iv, p. 389). 

Ficoe glbbosa, Blume. Hook. f . ,  F1. Brit. Ind., v, p. 496. A large 
or fairly large tree, in distribution Indo-malayeian, and in China, found (in 
Zone 3) only a t  Rammidambang (37500). 

Ficus rhysorensis, Heyne. Hook. f., F1. Brit. Ind., v, p. 500. A large 
tree, atarting life ss an epiphyte, distributed Indo-burhese, found (in Zone 2) 
ohly st Paeighat (36871). 

Plcns Hookerl, Miq. Hook. f., F1. Brit. Ind., v, p. 605, in age. An enoi- 
aous tree, commencing life as an epiphyte, abundantly rooted frob say 
6-7 m. up, in distribution Assamese, not uncommon (in Zone 2) in the Plain8 
a t  Pasighat (36870) ; (in Zone 3) in the Hills in the Serpo valley (36380), a t  
Renging camp and above it a t  3,,500 ft. and (in Zone 4) et 2,500 ft. or 762 rn. 
between Renging camp and the Lalik valley (36372)' 

Fleas ~laberrlme, Blume. Hook. f . ,  F1. Brit. Ind., v, p. 606. A big tree 
eommencirlg life a# an epiphyte, in distribution Himelayo-malaysien, found 
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(in Zone 3) by Renging camp, end (in Zone 4) by water in the gorg of the 
Yambung (37727) a t  900 f t .  or 274 m., axid by Pangi village, and in the 
h l i k  valley (38166)' 

Fieus obtusifolla, Roxb. Hook. f., F1. Brit. Ind., v, p. 507. A large tree, 
often epiphytic a t  first, in distribution Assamo-malaysiah, observed (in Zone I )  
at Sadiya (35796), with fruit in November. 

Fieus elastica, lkoxb. Hook. f., F1. Brit. Ind., v, p. 508. The India- 
rubber Fig, a big, sometimes a gigantic tree, starting life as ah epiphyte, $ 
distribution Assamo-malaysian, and also to some slight extension cultivated, 
In the Plains (in Zone I)  it was observed a t  Kobr, (37058), and in the Hills 
(in Zone 3) near Renging camp. Every tree seen had been tapped, and before 
the Expedition left, the Abors by way of trade had commenced to bring in 
balls of its rubber. They called it Ron-ne or Rot-lang. Gammie stated in 
the Records of the Botanic Survey, i, p. 73, that on the authority sf Needham 
Abors do not tap the tree fearing its guardian spirits, but this is not the case 
with the Minyong Abors as a whole. The rubber got from the Abors was 
enalysed by Dr. D. Hooper who found 76.5 Caoutchouc, 12.9 resins, 2.6 
albumen, 4.8 ash and 3.2 moisture. 

At Kobo a seedling was found upoh an Asplenium Nddus. 

Ficus Benjomioa, Linn. Hook. f., F1. Brit. Ind., v, p. 508. A consider* 
able tree starting life as an epiphyte, in distribution Indo-malaysian, found 
only in the immediate neighbourhood of the ~ i h a n ~  river, (in Zone 4) under 
gonging, a t  Puak (37680) and between Puak and Yambung a t  900 ft. or 274 m. 
(37684). 

Ficus nervosa, Roth. Hook, f., F1. Brit. Ind., v, p. 512. A large apreed- 
ing tree, commencing life as an epiphyte, in distribution Indo-rnalaysiaft and 
in China, found in the Hills (in Zone 3) a t  Janekmukh (37180), and (in Zone 4) 
at the mouth of the gorge of the Yambung (36161) a t  1,200 ft. or 366 m. At 
Janaknlukh a young plant was taken from a large forest tree a t  12 m. from 
the ground where it waa in the thickest of the foliage of the forest and 
therefore the shade considerable, less than at the ground, below the 
llght diffusion space. 

Fieus hetnnphylla, Linn. f .  Hook, !., R. Brit, Ind., r, p. 518. A small 
~ h r ~ b ,  in distribution Indn-mslsysian, round (in Zone I )  a t  Sadiya to  the 
north-east of the village (32678), a t  Kobo in the high foreat near the river 
(35980), snd blao In some abundance occupying the upper levels of the river 
bed near flood limit, and tc s less extent also on the ~hinglc bed lower h w a  
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which is submerged throughout the Rains (37005), and found again in similar 
spots a t  Pobamukh. 

Its orange-red fruits were ripe in December, but not in the river-bed. 

Ficus obscura, Blume. Hook. f., F1. Brit. Ind., v, p. 521. A small tree, 
in distribution Assamo-malaysian, and in Formosa, found (in Zone 4) upon 
the river bank a t  Puak and a t  Yambung (37685). 

Ficus sikkimensis, Miq. Hook. f., F1. Brit. Ind., v, p. 521. A small 
tree, epiphytic in early life, in distribution Assamese, found in the Plaine 
forest (Zorre 2) a t  2.5 rn. from the ground a t  Eokpur (37000) and a t  Pasighat 
(36845) ; and in the Hills (Zone 4) found in the gorge of the Dihang a t  Puak 
(37678). 

Ficus I~ispida, Linn. f. Hook. f., F1. Brit. Ind., v, p. 522. A tree of 
moderate size, in distribution Indo-malaysian and to  Australia, found (in 
Zone 4) in the hill-forest over Igar stream a t  3,400 ft. or 1,006 m. (36118). 

Ficus prostrata, Wall. Hook. f., F'l. Brit. Ind., v, p. 523. A small tree 
in  distribution Assamese, found (in Zone I )  in high forest a t  Pobamukh (37046), 
its fruits in November on branches which if basal in the surface soil were 
1-2 m. long, or if cauline making short spurs. 

Ficus Cunin, Ham. Hook. f., F1. Brit. Ind., v, p. 523. A tree of medium 
size, in distribution Himalago-malaysian, but extending across the Bengal 
plain to Chota-Nagpur and on to Central India. In the Plains (Zones I and 2 )  
it is not uncommon in forest. Within the Abor Hills (in Zones 3 and 4 )  it is 
the. most abundant of the trees which border openings in the forest ; growing 
on stream-sides to 8-10 m., it throws its branches arching out into the full 
sunlight, and the disposal of their Ieaves is such as to give them the utmost 
of it. The Dihang banks are lined with the tree from Janakmukh up to  
Yambung, and it is common upon the tributary streams. It is also found 
on clearings as might be expected, and is in forest not uncommonly up to 
3,800 ft. or 1,219 m. This altitude was recorded over Pangi, and 3,600 f t .  
or 1,097 m. was recorded over Rotung. 

Its fruits are produced on long leafless branches running just within the 
soil ; such branches OD the under cliff a t  Janakmukh were nearly 7 m. long. 
They are produced in December. 

Ficus fist,ulosa, Reinw. Hook. f., F1. Brit. Ind., v, p. 525. A small tree, 
in distribution Assanio-mnla~sian, and reaching Formosa, found (in Zone 4) 
in dense forest at, 1,000 f t .  or 305 m. upon the east bank of the Dihang on the  
way from Rotung t:, Ponging (36141). Its fruits were present upon the trunk 
in January. - 

Q 
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Ficus scanden#, Roxb. Hook. f., Fl. Brit. Ind., v, p. 526. A spnaling 
shrub, in distribution Himalayo-burnlese with an extension beyond the Bengd 
plains in Chota-Nagpur and Jabalpm, found (in Zoae 3) as an epiphyte on a 
Quercus near the summit of Bapu a t  6,200 ft. or 1,890 m. (36924). 

Fieus foveolirta, Wall. Hool~. f., F1. Brit. Ind., v, p. 528. A w o ~ d y  
climber or rarely erect, in distribution Himalayo-mglaysiqn, and in China and 
Japan, fo~uld (in Z o ~ t e  3) a t  Renging camp (36663). 

F'icas hirta, Vahl. Hook. f., Fl. Brit. Ind., v, p. 531. A small tree, in 
distribution Assamo-malaysian and in China, found in its form P. tribba, 
Ham, in the Abor Hills (in Zone 4) upon the east side oi the Dihang between 
Rotung and Ponging and on the south side of the Igar stream a t  3,400 ft. OE 
1,036 m. (36109). 

Blctts silhedensls, Miq. Hook. f . ,  F1. Brit. Ind., v, p. 533. A shrub, in 
distribntion Assamese, growing in grass-land liable to  flooding, and in such 
places found (in Zone 1) a t  Sadiya (35777), also at Kobo (35984) with ripe 
fruit in November. Garnulie recorded it as prevalent a t  Sadiya (Records Bot. 
Survey Indict, 1, p. 71). 

Flcus pyrilormis. Hook. and Am. Hook. f., R. Brit. Pnd, v, p. 532. A 
shrub of peculiar spots, in distribution dssamo-burmeae and across China, with 
an extension just into the Malay peninsula. I t  grows in the river-bed of the 
Dihang below flood limit, (in Zonca .3 u ~ d  4 )  abundantly from Janakmukh to 
Yambung ; i t  finds a place among boulders rat.her than where there is sand, 
and so associates with Ho?nonoicr. It grows also in the Yambung stream near 
its mouth. It attains 2 m. in height a t  Janakmukh, with a cut-off appearance 
above It was sterile in December. No. 37151 was collected a t  Janakmukh, 
and No. 37397 a t  the mouth of the Sireng river. 

Fleua nemoralis, Wall. Hook. f . ,  F1. Brit. Ind.. v, p. 534. A small tree, 
in distribution Himalayo-burniese, in the North-West Himalaya not ugcom 
monly cultivated for fodder. in the tlbor Hills observed to be not uncommon 
(in Zone 3) in association with i l l d~nq ia  in the  Serpo valley and frequent about 
either crest of that valley both by Renging camp (36836) and over Rammi- 
darnbang. It wa.9 ncvcr f o ~ ~ n t l  off' the  (ionclwana strata. In the beginning af 
March its old leaves fell, and the n e w  onen err~erged red. 

Ficus Roxbur~hii, Wall. Ilook. f., FI. Erit. In&, v, p. 534. A tree of 
medium size, in distribution ,4~samo-burnlese and on the south-eat coast8 of 
Clhina found in the Hills (in Zone 3) near the river Dihang at ~ a n e k m d h  
(37125), and ( Z o j ~  4) a t  Kcliar-Monying end Yarnbung, and upon old cloel in~ 
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over the Libang stream, and over the gorge of the Ynmbung. I t s  fruit;? were 
present upon the trunk in December. 

Piells polniferh Wall. Hook. f., F1. Brit. Ind., v ,  p. 535. A tall tree, in 
distribution Assamo-malaysian, found (in Zone I )  in high forest at, Pobamukh 
(37051) and (in Zone 4) a t  4,000 ft. above Pangi (37786). The fruits were 
present upon the trunks in November. 

Culrania invaaensis, Trecul. Hook. f., P1. Brit. Ind., v, p. 538. A woody 
sprawler, in distribution Indo-malaysian, found (in Zone 1 )  a t  Saikhoa (32639), 
with fruit in August, and plentiful about Kobo. I n  the Hills in Zone 4 a t  
Ponging, in the Rotung gorge and thence up the Diha,ng banks t o  Yambung, 
chiefly in places where the forest near the river had suffered interference. 

Artoeirpus intcgrifolir, Linn. f .  Hook. f., F1. Brit. Ind., v ,  p. 542. The 
Jak tree, a big evergreen tree valuable for its fruit, and a revenue tree of 
Assam, wild in Western India. and widely cultivated in the East. Colnmon in 
cultivation (in Zo~ce 1 )  abont Sacliya (ride Gammie in Records Bot. Surzry 
India, 1, p. 71). No Abor village ( Z O ) ~ P S  3 ( ~ u d  4) was see11 without it,, and 
a t  the more i~nportaat  one of Rotung i t  made collsiderable groves, while 
about Kebang and Yambung i t  was abundant (Plate 1S-A). The grcatest 
elevation a t  which i t  was observed was 2,000 ft.  or 610 m. near Renging camp. 
The Abors call i t  Be-lang and use the fruit n~uch  : they cut steps in the trunk 
the more easily to  harvest the fruit,, a l ~ d  on rare occasions fence i t  in. The 
trees do not suit epiphytes save lichens, and are usually but not always frce 
from them. 

Artoc.arpas Cllaplnsba, Iloxb. IIook. i., F1. Urit,. Ind., v,  p. 543. A big 
deciduous tree, in distribution Assanlo-burmese, ext.ending westwards t o  
Central Nepal, found (in Zone 2) only by t,he cainp a t  Pilung (38127 bis) as a 
tall stlrongly buttressed tree, dropping its leaves in the end of February. 

Co~loecpllal~~s snrrveolrns, Blume. Hook. f., F1. nril,. Jnd., v, p. 545. A 
large evergreen sprawler, il l  distribution Asmmo-nialaysian, very conilnon in 
the Plains forest (ZO~LC 1) a t  Kobo (35982, 37030) and Pobamukh attainin8 
about the mid-height of the forest, but absent from the Ternzi~tnrlia forest 011 
the Pleistocene gravels a t  Pilung. I n  the Hills (Zone 3) it is on the south face 
of Bapu over Ralek : i t  is not uncommon (in Zone 4) near the Dihang from 
Bobuk to  Yambung : it is rather rare in the Lelik vallev and a t  Rotnng where 
towards 2;OW ft. or 610 nl. it seems to  reach its limit in altitude (37365) though 
on Hapu i t  was found a t  2,300 it. or 701 m. 

It is able to  start life in the baskets made by Asplenium Nidus in t 11e Kobo 
forestr. 

q ?  
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M i c a  parviflora, Roxb. Hooli. f . ,  F1. Brit. Ind., v, p. 548. A herb, in 
distribution Hirnal:~y,~-nlalsysian and in the Nilgiri Hills, a rare plant found 
(in Zone 1)  a t  Kobo upon the side of the path towards the Hills (35948), and 
within the Hills only a t  elevations of 800 to 900 ft. or 244 to 274 m. (in Zone 
4) about my furthest, namely near Yambuag camp, in the gorge of the 
Yambung stream, a t  the mouth of that stream, towaids the Libang stream 
and towards Puak (37683). 

Laportea crenulata, Gaud. Hook. f., Fl. Brit. Ind., v, p. 549. A shrub, 
in distribution Indo-malaysian, common in Upper Assam about path-side 
and similarly disturbed places, (in Zone 1) plentiful a t  Sadiya, Kobo (35949) 
and (Zone 2) Lokpur ; more rare in the Hills, but found (in Zone 3) by the 
Janak stream, in the Serpo valley, to  the west of Renging camp a t  2,700 ft. 
or 833 m., and (in Zone 4) a t  Yambung. It carried ripe seed in November. 

Girardlnia heterophylla, Decne. Hook. f., F1. Brit. Ind., v, p. 550. A tall 
herb, in distribution Indo-malaysian, (in Zone I )  in disturbed forest and old 
clearings a t  Kobo in plenty (37421) : in the Hills it occurs (in Zone 3) on Bapu 
above Balek to 3,600 ft. or 1,097 m., (in Zone 4) over Rotung to 3,600 ft. or 
1,097 m., a t  Ponging, by the mouth of the Side river and in the gorge of the 
Yambung stream. It seems to be the Pe-ji of the Abors. 

Pilea insolens, Wedd. Hook. f., F1. Brit. Ind., v, p. 552. A herb, en- 
demic, found in forest sometimes in great plenty, (in Zone 4 )  a t  its lowcflt 
by the mouth of the Sireng river which is just west of Rotung and over 
Rotung in various places (36094) to ReIek where it is very common to 2,500 ft. 
or 762 m., a t  2,000 f t .  or 610 m. between the Igar stream and Rotung 
(37521), a t  3,000 ft. or 914 m. in oak foreet west of Renging camp. 

These localities are all within a restricted area a t  the north of the mountein 
of Bepu. 

Pilca smilacifolia, Wedd. Hook. f., F1. Brit. Ind., v, p. 553. A half- 
woody sprawler reaching a height of aix feet, by the growth of stems twice aa 
long, in distribution Assamo-malapian, found among shrubs on old clarings 
or on the edge of any kind of opening in the forest, (in Zone 3) a t  900 ft. or 
274 m. a t  Janakmukh (36398), a t  Renging (36701) ; (in Zone 4)  here end 
there along the Dihang hanks from the mouth of the Side river to Yambung 
(36026) on the clearings of Rotung (36056, 37352) very common, and over 
Botung to 4,700 ft. or 1,433 m. 

011 a hill-crest over Upper Rotung camp st 4,700 ft. or 1,433 m. (Zme 4 )  
No. 36808 was collected which differs in small points from typical P. srnihci- 
o i i ~ .  



BOTANY OP T H E  ABOR EXPEIIITZON. 3 67 

Pilea symmeria, Wedd. Hook. f., F1. Brit. Ind., v, p. 554. A small herb, 
in distributicn Himalayo-chinese, found among shrubs and on path-sides, 
extcnding back into deep shade, plentiful (in Zone 3 )  a t  2,400 ft. or 732 m. 
over Raging (37347) and (in Zone 4) a t  3,500 it. or 1,067 nl. over Rotung, 
and back from the Dihang bank a t  900 ft. or 274 m. to near Kebang a t  2,100 ft. 
or 640 m. (37795). . 

Pilea bracteosa, Wedd. Hook. f., F1. Brit. Ind., v, p. 555. A herb, in 
distribution Aseamo-burmese, with an extension to Formosa, and with its 
western limit in Central Nepal, common in secondary jungle (in Zone 4) on the 
hill side over Upper Rotung a t  2,500 f t .  or 762 m. (36093) in a place full of wild 
Musa, and in deep forest over Rotung a t  3,600 ft. or 1,097 m. and in the Lalik 
valley a t  2,000 ft. or 610 m. 

Pilea scripta, Wedd. Hook. f., P1. Brit. Ind., v, p. 556. A herb of fair 
size, in distribution Himalayo-burmese, found in the Plains (in Zone 1 )  in deep 
shade a t  Ssdiya and a t  liobo (35941) ; in the Hills (in Zone 4) ncar Ponging 
and near Kalek a t  3,000 ft. or 914 m. (37583), over Rotung along with P. 
b~ncteosa a.t 2,500 ft. or 762 m., and on the edge of the clearings of Pangi 
village a t  3,S00 ft. or 1,158 in. (37784). 

Leear~tlrt~s pcd~~nculasis, Wedd. L. Wightii, Wedd. Hook. f., P1. Brit. 
Ind., v, p. 559. A small herb, in Africa and as to Asia Indo-rnalaysian, found 
cn the outer face of the Hills (in Zone 3) near Balek (36876), and above on the 
fare of Papu a t  2,700 ft. or 823 m., as well as (in Zone 4) over the Igar 
stream a t  3,000 ft. or 914 m. (36117). In the last nailled spot it grew along 
with the nloss Uistichopi~yllum G r ~ f i t h i i  epiphytically. 

Elntostema sessile, Forst. Hook. f., PI. Brit. Ind., v ,  p. 563. A tufted 
herb, in distribution Indo-mal~ysian and through south China to Japan and 
t8he Pacific, found (in Zone I) in very decp shade a t  Kobo (37060), (in Z o ~ l e  41 
on Lhe hill side north of the Side river a t  1.000 ft. or 305 m. and in very damp 
forest over Babuk a t  3,400 ft. or 1,036 m. (37668). 

Elatostcnra lincoletuln, Wight. Hook. f., P1. Brit. Ind., v,  p. 561). A 
 mall herb, m. high, a " protean " species, says Sir Joseph Hooker, which 
adjecti~ e probably means that when we know it adequately it will be broken 
up, found in Ceylon and Malabaria, in the Himalaya, and lastly on the Chine 
coast. 

I t  occurs in the Plains (Zone 2) near Pasighat in deep forest : in the Hills 
it is frequent a t  low levels, (Zone 3) a t  .Janakmukh (37143), on the Jansk 
streniri (37270), llnder Renging camp a t  1.800 f t .  or 549 m. in shade of Vnhuz 
SIlt:jgl.,eng (36G77, 38160) and near Ecn~iug  (36G44, 36646), (in Zo,,e 4) 
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in the Lalik valley a t  2,300 ft. or 701 m. (37331), and near Rotung a t  1,000 ft. 
or 905 m. (37382), close to the mouth of the Sireng river a t  800 it. or 244 IQ. 
(37396), by the mouth of the Side river (36126) a t  the nlouth of the Yarnne 
riuer, and near the top of " Signal Hill " over Yambung, and in the Yambung 
gorge. 

Elat,ostema hookerianurn, Wedd. Hook. f., F1. Brit. Ind., v, p. 567. A 
fleshy herb of high forest, in distribution Assamese : collected (in Zone 3) on 
the summit of Bapu a t  6,266 f t .  or 1,910 m. (36930, 36932) and (in Zone 4) 
in the Lalik valley a t  2,300 ft. or 701 m. (37325, 37332). The flowers produced 
in December are sometimes white and sometimes pink. 

Elatostema dissectum, Wedd. Hook. f . ,  F1. Brit. Ind., v, p. 568. A 
small herb, in distribution Eastern Himalayan, found in the Hills only, (in 
Zone 3) in oak forest a t  Renging and increasing in abundance above 2,300 ft. 
or 701 m., occurring up to the water-parting of the Serpo and Igar streams at 
6,500 ft. or 1,676 m. (36213) : (in Zone 4) also a t  1,000 ft. or 305 m. north of 
the Side river (36075) and a t  Yambung a t  the same altitude (36007). Its 
green Bowers were open in January. 

Elrrtostema papillosum, Wedd. Hook. f . ,  F1. Brit. Ind., v, p. 569. A herb 
of hill forests, in distribution Assamese, found (in Zone 3) upon the east slopee 
of Rapn a t  5,500 to 5,700 ft. or 1,676 t o  1,717 m. (36973) ; (in Zone 4) on 
the Side river a t  1,000 ft. (36077), and a t  2,300 f t .  or 701 m. in the 
Lalik valley (37333), and above Upper Rotung a t  1,700 ft. or 1,433 m. 
(36 195). 

Elahsterna decipirns, Wedd. Hook. f., F1. Brit. Ind., v, p. 570. A herb 
with a f le~hy swollen rhizome, in distribution Assamese, found (in Zone 4 )  in 
hill forest in dense shade by the Igar stream a t  2,000 ft. or 610 rn. (37527) and 
over the same at 3,200 to 3,400 ft. or 97.5 to 1,036 m. (36100), and a.bove 
Rotung upon a hillcrest a t  4,700 ft. or 1,423 In. where it was the commonest 
herb present (36810). 

Rlotoskma Mwintyrei, Dunn- in Kew Bull., 1920, p. 210. A herb of 
~ h a d e  in high forest, in distribution endemic, found (in Zone 3) st Renging 
(36734). 

Pllstn~tem~ areuans, Dnnn in Kew l31111.. 1929, p. m9. A tufted herb, in 
distrihnt,ion enclemio, growing (in Zone 4) in rr etresm close to Rotang; oamP 
37265) a t  1.300 ft. or 396 m., with s u c c ~ ~ l ~ n t  ridged a t m a  which arch over to 

the hori;,untaI. in flower in december. 
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Elatostemr imbrieans, Dunn in Kew Bull., 1920, p. 209. A peculiar herb, 
in distribution endemic, on rocks, a t  the base growing upright then arching 
as or after i t  forks, found (in Zone 3)  upon the summit of Hapu a t  6,266 ft.  
or 1,910 111. (36938), and on a " razor-edge " ridge a t  5,100 ft. or 1,6L4 m. 
upon the water-parting of the Serpo and Lalik streams (36364). 

Elatostelns ac~minrrt~~lm, Brongn. Hook. f . ,  P1. Brit. Ind., v. p. 566. A 
herb, in distribution Indo-malapsian, (in Zone 4) very common in forest a t  
4,700 ft. or 1,433 m. above TJpper Rotung camp (36810). Treub's observations 
in Java upon the apogamy of this species should be kept in mind in the 
examination of i t  elsewhere : but unfortunately its sexual arrangements 
were not looked into in Abor land. 

Elatoste~~ia platyphyllum, Wedd. Hook. f . ,  E'1. Brit. Ind, v, p. 566. 
A fairly large herb, in d is t r ib~t~ion Himalayo-assamese, often 1 In. high 
in $he Plains forest (Zone 2) near Pasighat (37441) and on the bank of the  
stream a t  Pilung (38207). I n  the Hi!l (in Zonrs 3 our1 4 )  i t  wr9s about the 
months of the  following three streams-Janak (36471, 37197), Sirefig (37587) 
and Side (36049) ; i t  was in the Lnlik valley a t  2,300 ft. or 791 m. (37330), 
and on the  south face of Bapu from 2,300 to 3,400 ft. or 701 to  1,036 m. 
(36524). 

Elatostama sp. A herb with very thin unequally ovate coarsely serrate 
leaves with dimensions 20 by 8 cm., the steins winged, and t o  some extent the  
leaves drying brownish, found (in Zone 4) a t  Rotung a t  1,000 ft. or 305 m. 
(37382) in young bud. 

Boellmeria mrlabarica, Wedd. Hook. f . ,  F1. Brit. Ind., v, p. 576. A 
shrub or small tree, in distribution Indo-malaysiafi, found (in Zone 2 )  in the 
Plains near Pasighat (37443). 

Baehmcrir uivea, Hook. and Am. Hook, f . ,  F1. Brit., Ind., v, p. 576. A 
small shrub native of China, the Ramie or China-grass plant, in Chins much 
cultivated, and in Assam, its cultivation being by no meons rare. It ia 
grown (in Zone 2) by the Abora of Bale,k on the Plains under the village, 
and the fibre is used for making tishing nets and t'acklo. They call it Ts-bi 
or Ta-kuh. 

Ctochmeria maerophylla, Don. Hooli. f . ,  F1. Brit. Ind., v, p. 577. A large 
shrub or ~n ia l l  tree, in distribution Himalayo-bumnose, with an extension 
beyond the Bengal I'lains in Chota Na4gpnr, found on old clearing. anJ  streem 
sides (in Z o n ~  3) as a t  Janakmukh (37170) and on the clearings of the Pespo 
vallcy and (in Z o ~ l e  I) of 12ot.ung. 
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Boehmeria platyphylla, Don. Hook. f., F1. Brit. Ind., v, p. 578. A small 
tree or large shrub, in distribution African and Indo-malaysitan, and through 
China to Japan, common (in Zone 1) about Kobo on old clmrings (37013), 
making thickets about 3 m. high. 

Pouzalzia sangulnea (Blume) Wall. P. uiminea, Wedd. Hook. f.,  Fl. 
Brit, Ind., v, p. 581. A large shrub, in distribution Himalayo-malaysian, 
growing on the Pleistocene gravels (Zone 2) between Pilung and Pasighat 
(37111) as a bush about 2 m. high, and in the variety /uZgens (Zone 3) on the 
side of the Janak stream (37288) and (Zone 4) by the mouth of the Sireng 
river. 

Pouzolzia pentandra, Benn. Hook. f., F1. Brit. Ind., v, p. 583. An annual 
herb, in distribution Indo-malaysian, common in the grass-land (in Zone I) 
eaat of Sadiya (32664) with flowers in August. 

Griffith recorded it for the same place (Notulae, iv, p. 386). 

Pouzolzia hirta, Hassk. Hook. f., F1. Brit. Ind., v, p. 586. A half-woody 
herb, in distribution Himalayo-malaysian, extending thence to Australia, 
found (in Zone 4) as a weed on the clearings of Ponging a t  1,000 ft. or 305111. 
(361 52). 

Smithiella myriantha, Dunn in Kew Bull., 1920, p. 210. A herb of deep 
shade, endemic, found in the Hills (in Zone 4) near the Dihang in the gorge 
under Rotung a t  800 f t .  or 244 m. (37383), above the molith of the Side river 
a t  1,000 ft. or 305 m. (36076), and a t  Puak a t  900 ft. or 274 m. (37636). It 
was in flower in December and January. 

Sarcoehlarnys puleherrirna, Gaud. Hook. f., F1. Rrit. Ind., v, p. 588. A 
large shrub or small tree, in distribution Asaamo-malaysian, found (in Zone 1)  
in the Plains a t  Kobo (36776). 

Debregeasia Iongifolia, (Burm.) Wedd. D. nehtiiln, Gaud. Hook. f., 
Rrit. Ind., v, p. 590. A shrub or ~rnall tree, in distribution lndo-malaysian, 
a w o d y  weed attaining 3.5 m, in height on old clearings (in Zone 1) about 
Kobo abundantly (35916, 35972,37403). 

Villehr~lois iotegrilrlis, Gaud. Hook. f . ,  F1. Brit,. Tnd., v, p. 590. A 
s.nall mer,;reen tree, in distribution Indo-rnxlaysirtn, not  uncommon (in Zme2) 
lipon t h ~  ncrth edge of the Plains under Ralek (36993) and brtween Pasighat 
and Janakmukh (38149). In the Hills (in Zothe 3) it was at ~ a n a k m u k ~  
a1)cnclantly (36394, 37458) and along the Janek stream (37304). It wan 
the height of its flowering seeson in February. 
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Villebrunia robeseeus, Blume. V. frutescens, Hook. f., F1. Brit. Ind., v, 
p. 590. A shrub, in distribution Himalayo-malaysian and through south 
China to Japan, found (in Zone 1 )  in the forest a t  Kobo (37059, 37402). . 

Engelhsrdtia spicata, Blume. Boolr. f ., F1. Brit. Ind., v, p. 595. A magni- 
ficent deciduous tree, but leafless for only a very short time, in distribution 
Himalayo-malaysian. I t  is common in the oak forest of the Abor Hills from 
2,800 to 3,600 ft .  or 853 to 1,097 m. (in Zone 3 )  on the south face of Bapu 
above Balek, above Renging, over the Lalik and Serpo valleys (36370) and (in 
Zone 4) over Babulc. I t  is doubtless the species which Griffith (Trans. Agri.- 
Ho1.t. Soc., India, v, 1838, p. 127) said escapes into the top of the Assam Plains 
from the Hills. 

The Abors call it Shing-ah. I ts  fruits fall in December. 

Betulaccae. 

Rcttila alnaidcs, Ham. Hook. f., F1. Brit. Ind., v, p. 599. A tree of 
moderate size : in distribution Himalayo-burmese, and through China, found 
(in Zone 4 )  in three places, a11 being where streams meet, firstly upcm the north 
bank of the Dihang opposite Rotung where the Sili stream runs into it a t  
700 ft. or 213 m. (37505), secondly by the mouth of the Sireng stream west 
of Rotung, and thirdly a t  900 ft,. or 274 m. a t  the mouth of a small s t r a m  
between Yembrmg and Sissin. It grew with a straight trunk 12 m. high, 
attaining with its foliage 20 m. 

Qnercua scmlserrata, Roxb. Hook. f., PI. Brit. Ind., v, p. 604. An ever- 
green tree of medium size, in distribution Assamo-malaysian, (in Zone 3) 
common but of rathcr small growth, about Ilalelr and ~ : p  to 2.500 ft .  or 762 m. 
(36520, 36'305), and on the water-parting between the Serpo ni~d the Lalik 
st'reams a t  4,000 ft,. or 1,219 m. (3(i375) and (in Z o ~ l e  4) tabotd Yambung 
and Kebang, over the Lihang stream (37748), along the Dihang from Puak 
to the Side stream and a t  Keker-Monying, over Rotung a t  4,700 ft. or 1,433 
m. (36823). 

The Abors on diffcrcnt occasions called it Tn-ung and Tatr-tu polu. The 
acorn3 were falling in Jancnry as the new leaves appeared. 
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Quercns lappacea, Roxb. Hook. f., Fl. Brit. Ind., v, p. 607. A tree of 
medium or rather large size. in distribution Assamo-burmese, its area being 
almost Assamo-malaysian for i t  extends to  Perak, found (in Zone 2) in the 
forest in the Plains a t  Pilung (36129, 38208) where i t  is common ; and in the 
Hills (in Zone 3) t o  2,300 ft. or 701 m. above Balek (36903) where it rules in 
places, and (in Zone 4) in the gorge of the Dihang a t  Puak (37644). The 
Abors call i t  Tang-i-shing. It bore flowers in January. 

Querens pachyphylla, Kurz. Hook. f . ,  F1. Brit. Ind., v, p. 608. A large 
tree, in distribution Assamo-burmese, but only just into Burma, found in the 
Abor Hills (in Zone 3) upon the water-parting between the Igar and Serpo 
streams a t  5,00& ft. or 1,524 m. (36223). The fruit-bearing branches fall 
with their acorns in January. 

Quereus dealhata, Hook. f. & Thoms. in Hook. f., F1. Brit. Ind., r, p. 609. 
A tree of moderate size, in distribution Assamo-burrnese just entering China, 
found (in Zo,te 3) upon the summit of Bapu a t  6.266 ft.  or 1,910 m., being 
common (36546, 36923) and upon a neighbouring ridge. The height of the 
tree in these places is about 18 m. The Abors called i t  upon different 
occasions To-ik and Rug-ying. 

Qilercl~s luoeeaelolia, Roxb. Hook. f., F1. Brit. Ind., v, p. 616. A tree 
of fair size, in distribution Assamo-burmese, apparently the commonest oak 
in the Abor Hills (in Z m e s  3 and 4 )  from 900 ft. or 274 m. a t  their very edge 
below Balck, on the Sipi stream and a t  Janakmukh, where i t  is able to take 
possession of old clearings, back t o  the banks of the Dihang river st Yambung 
a t  the =me elevation (37725), up t o  the summit of Bapu a t  6,266 ft. or 1,910m. 
(36925, 36936). It is particularly common about Balek (36326, 36573, 368W) 
where the Abors call i t  Shi-rang. No. 36326 was collected in the Serpo valley 
a t  l..rf10 ft.  or 457 m. 

It fl oweru in January. 

Ql~erc l~s  xyloearpa, Kurz. Hook. f . ,  F1. Brit. Ind., v, p. 618. A large 
evergreen tree, in distribution Asparno-burmeae, but not westwards along the 
known Himalaya from the Abor IIills, ita home being from the Abor Hlfle, 
through the Nag8 Hills, through Manipur to Arakan (a record for the Gero 
Hill8 being discarded). It, is a rather common tree in the Abor Hills from 
4,000 to  5,500 It,. or 1,219 t o  1,676 m., (in Z m  ?3) on the south face of b p u  
a t  5.600 ft.  or 1,707 m. (36950), o.9. (in Zone 4 )  over the head of the Igar 
(36185). and over Rotung. New foliage appear8 about the commencement of 
the  calendar year, the acorn8 falling a t  the seme time with the short bdnches 
which b ~ a r  them. 
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Quereus Rex, Hemsl. in Hook. Ic. Plant, t. 2663. A tree of fair size which 
has been confused somewhat with Q. lamellosa. It is Assamo-burmese in dis- 
t,ribution, while the  other is Eastern Himalayan. Q. Rex extends from 
the Abor Hills into Northern Burma : while Q .  lamellosa extends from 
Central Nepal t o  the Daphla Hills, as we know it.  Q. Rm occurs (in Zone 3) 
on the south face of the outer Abor Hills from 1,600 t o  2,500 f t .  or 488 t o  
702 m., (36516, 36901) sometimes ruling, and is also down as low as 
the Shile stream (36586), and may even be (in Zone 1 )  at Sadiya for 
Griffith recorded Q. larnellosn from thence (Truns. Ag1.i.-Hort. Soc. India, v, 
1838, p. 126). 

The Abors call i t  Tat-tu. 

Quereas Listeri, King in Annals Roy. Bot. Gard., Calcutta, fi, 1889, p. 89. 
A tree of medium size, in distribution Assamese, plentiful (in Zone 4) a t  Puak 
a t  900 ft.  (37699) and near Pangi about 2,500 ft. or 762 m., in new foliage in 
Januafy. 

With some hesitation 1 assign also to this species illy 36368, a very big tree 
upon the south-east side of the Lalik valley, and 36180 from above the head 
of the Igar a t  3,600 ft.  or 1,097 in. and again (in Zone 3) 36947 with fruit 
from the summit of Bapu a t  6,166 ft.  or 1.909 m. 

Quercus Liste~i is a species cut  out of Q. Jendiinxii, Benth. in Hooker's Ic. 
Plant., t t .  1312 and 1313, and the position of the t,wo is this. Be,ntham, putting 
t,oget,her several specimens in the Herbarium of the R.oyal Botanic Gardena, 
Kew, some from TJpper h a m  and others from Upper Burma, created Q. 
Jenkinsii, figuring the foliage, the flowers of both sexes and the fruit. Sir 
Joseph Hooker in his Flora of British India, v, 1885, pp. 613, 624, dissociated 
t,he elements of which the Rent,han<ian species had been built, recognising 
three, firstly Qlrwn~,~ sp. of plate 1313 from Assani and the Daphle Hills, 
secondly Qrre1,ors sp. regarcis as t,l e fruit on  plat^ 1313, also from Assam, 
and thirrll: a Costn vol,siu being the fema!e flowers of plate 131 3 from Burma. 
Sir George King, independent,ly, in t'he Annals of the R.oyal notanic Gardens, 
Calcutta, ii, 1589, p. 89, put the first Assan1 plant. under his Querars Listeri, 
and remarked that  he had in a specimen from Sir 1)ietric I1 13randis female 
flowers in groups of three, which would produce a compound group of acorn0 
and not the solitary acorn figured by Bentl~anl. that is to  say, he attached the 
name Q. Listnyi to  the first, of Sir Joseph Hookcr's spcxiea, and added its female 
flowers, throwing the name &. Jcn.X-~:?~sii on to  the fruit that  (lolone1 Jenkins 
had given to  ~ r i - 6 t h .  T h i ~  is satisfactory so far. 

If my frniting No. 36947 ia rightly placed, we begin t'o know the 8corne. 
There are thmc. of them f u s d  together into a mass like the head of a hammer 
with dilnensions 6.5 by 4 by 4 cni. and the surface is marked by scars in irre- 
gular cimlcs of fallen processes. The Abors call i t  8hi-toreh. 
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Querens sp. A very tall straight tree with a reddish grey bark, found (io 
Zone 4 )  about 800 ft. or 244 m. by the  mouth of the Side stream (36127). It 
bears narrowly elliptic leaves in dimensions up t o  16 by 6 cm. 

Quererrs sp. With foliage like tha t  of 9. Listeri but more drawn out at 
the  base and thinner, collected (in Zone 3) near Renging camp (36719). 

Quereus sp. A tree plentiful (in Zone 4) a t  3,800 to  3,900 ft.  or 1,158 to 
1,189 m. upon the  spur above Upper Renging camp (36306, 36308). 

Castrrnopsis indica, A .  DC. Hook. f., F1. Brit. Ind. ,  p. 620. A tree 
of considerable size, in distribution Assamo-burmese, extending to Central 
Nepal in the one direction and t o  Tonkin in the other. It was recorded by 
Gammie (for Zone 1 )  for Sadiya (Records Bot. Survey India, i, p. 71); 
and in the Hills was collected (in Zone 3) over Balek a t  2,000 ft. or 610 m, 
(36517) and called by the Abors Shi-rang. This name occurs in Lorraine's 
Uictionary, and in Upendra Nath Kanjilal's Preliminary list of plants collect- 
ed in 191 3-1 4, in the latter in the redundant form Sirang-a.sing, the author at 
the  same time denoting SII by the letter S as in Bengali, or (less so) in 
Asssmese. It is however a name not restricted t o  C. indica. 

Castanopsis Hystrix, A. DC. Hook. f., F1. Brit. Ind., v, p. 620. A tree 
of fair size, possibly not yet accurately defined, for the Sikkim C. Hystrixand 
the  Khasia C. Hystrixappear t o  differ. The Abor tree is the Khasia C.  Hyslrix, 
and the type therefore : in distribution i t  is Assanlo-burrnese and just into 
South-west China. It is common (in Zone -3) in the oak forest over Renging 
camp from 3,600 t o  4,800 ft.  or 1,097 t o  1,463 m. (36286), in some places the 
cornmonost tree, and again below Renging camp in the Serpo valley a t  1,500 
ft .  or 457 m. (36325). 

Castnnopsls near C. jnvnnica, A. DC. A big tree differing from C. jnvnnk~ 
in the coarseness of the priclrles of the fruit, f o ~ ~ n d  (in Zone 4)  upon the 
bill crest over Babuk village a t  3.800 f t .  or 1,158 m. in forest of oaks, 
C n s t m o p s ~  trihloides and Engelhnrdtia (37659), and again close to Panli 
village and also cloae to  Rotnng village (36069, 375b5) in places with evidence 
that  the A b o r ~  who eat the nuts rare for the trees. C. jnlnnica as a t  present 
known does not pass further northward than the Shan States. 

Castnnnpsir castanicsrps, Spach. Hook. f . ,  FI. Brit. Ind., v, p. 621. A 
large evergreen tree. in distribution Assnmo-chinene, found (in Zone 3) ahout 
Balek and above s t  2,000 ft.  or 610 rn. (B(ib18) where it was a t  its l a C  
fall in early Fsbruary, The nuts are larger than the amnll ones de~cr ibd  
Sir Joseph Hooker in the Flora of British India. The Abors eat them. 
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and call them Ang-keh, which name probably covers  chestnut,^ from other 
species of Castanopsis also. L~r ra ine  has in his Dictionary the namcs Ang-ke 
and Ang-gem-baioin for chestnuts. The tree may be called Angkeh-i-sbing 
which i t  seems should be read for the Amki-asing of Upendia Nath Kanjilal's 
Preliminary list of plants collected in 1913-14, under C. i?~d.ica, No. 1788. 

Castauopsis Iribuloides, A. DC. Hook, f., F1. Brit. Ind., v, p. 622. A 
rather large evergreen tree, in distribution Himalayo-burmese, and in Formosa 
in a variety : i t  is a revenue tree of the forests of Upper Assam. Gammie 
recordLd it (for Zone 1)  as a tree of Sadiya (Records Bot. Survey Indiu, i ,  
p. 71). Within the Hills i t  is more commonly seen a t  the higher elevations 
than towards their foot. It was found (in Zone 3) in the bottom of the Serpo 
valley by the Religing refuge village a t  1,400 ft. or 427 m. (36317) where a 
'. razor-edge " ridge runs through the forest. It occupies stony slopes over 
Renging camp a t  4,400 f t .  or 1,341 m. (36296), i t  was on a " razor-edge '* 
ridge on the water-parting between the Serpo and Igar streams (36222, 
36361) and (in Zone 4) over Rotung. Between 4,000 and 5,100 ft. or 
1,219 end 1,554 m. i t  appeared to be one of the largest of the trees of the forest, 
and was a t  such elevations on the sonth-east side of the Lalilr valley (36367) 
and over Upper Rotung (36802). It was plentiful over Babuk a t  3,800 ft. 
OF 1,158 m. (37668). 

Salieaceae. 

Salix tet,raspernia, Rosb. Hook I., F1. Brit. Ind., v, p. 626. A tree 
of medium size, in distribution Indo-malaysian, but within this area often 
aided by cultivation, found (in Zone 1) a t  the edge of a backwater of the  
Brahmaputra n a r  Kobo, in fruit in November and December. Griffith's 
Salix from Sadiya (Trans.  Agri.-Horl. Soc. India, v, p. 1838, p. 127) is almost 
certain to be this species. 

Poprllus ciliata, Wall. Hook. f., F1. Brit. Ind., v, p. 638. A tree of fair 
size, in distribution Himalayan, found (in Zone 3) on the outer face of the 
Hills above Balek a t  2,000 ft.  or 610 1n. and a t  2,300 ft.  or 701 m. (36519), 
and also above the clearings of Rammidanlbang. It was leafless in January. 

CrrJopAyll~~m dc~n~rsurn, Linn. Hook. f., F1. Brit. Ind., v, p. 639. An 
aquatic herb, in distriblit,ion in all tropical and temperate countries, found 
in thc plains (in Zono 1 )  by the Kundil river near Sadiya (32071), and in the 
Hilla (Zmr 3) in a pig-wallow at 5.500 f t .  or 1,676 in. upon the water-parting 
of the  Scrpo and Igar ~t rcatus  (36202). 
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Cephalotaxus Griffithii, Hook. f., F1. Brit. Ind., v ,  p. 648. A tree of 
medium size, in distribution Assamo-burmese, found in the Abor Hills (in Zone 
4 )  as  small plants in dense shade on a narrow rocky rib of the mountain above 
Upper Renging camp a t  2,000 and a t  3,600 ft. or 610 and 792 m. (36260). 

Podocarpus oeriifolia, Don. Hook. f . ,  F1. Brit. Ind., v, p. 649. A tell 
evergreen tree, a valuable revenue tree of Assam, in distribution Assamo- 
burmese, (in Zone 3) on the south face of Bapu above Balek a t  2,300 ft. or 
701 m. (36959), and (in Zone 4)  becomi~g a particularly large tree on the spurs 
above Upper Renging camp a t  4,400 ft. or 1,341 m. (36298). 

Oberooia Fakoaeri, Hook. f., F1. Brit. Ind., v, p. 678. A little epiphytic 
herb, in distribution Indo-burmese, frequent (in Zone 4) in the neighbour- 
hood of the Dihang from Yambung (37705) to  the mouth of the Side river. 

Liparis bitohereelata, Lindl. Hook. f., F1. Brit. Ind., v, p. 696. A terres- 
trial herb, in distribution Himalayo-assamese, found (in Zone 4) in oak forest 
on a spur above Upper Renging camp a t  3,300 ft.  or 1,006 m. (36288); in fruit 
in January. 

Liparis loogipes, Lindl. Hook. f., F1. Brit. Ind., v,  p. 702. A little 
epiphyte, widely distributed for an orchid, being Indo-nlalaysian and in North 
Australia, the Pacific and China. It is by no means uncommon in the Plains 
of Upper Assam (my Nos. 35717 and 35737 were got a t  Maltum); (in Zonel) 
I found it in forest a t  Kobo and it would seem to have been got by Griffith a t  
Sadiya. If so, then Ridley's record for it in the variety ,rpathulatn (Journ. 
Linn. Soc. Bot., xxii, 1886, p. 294) as " Sadiya Mts." means 8adiya plain, and 
is a reference to  the u5,i~ari.s which Grifith got there in January 1836 (vide 
Notuhe, iii, p. 309). In  the Rills i t  was observed (in Zone 4) upon the trunk of a 
Dysoxylon a t  Yambung camp. 

Liparis viridiflara, Lindl. Hook. f. ,  F1. Brit. Inrl., v, p. 704. A small epi- 

phyte, in distriblltion Assnmo-rnalaysian, found (in Zone 4) near Rotung at 
3,200 f t .  or 975 m. (37516), with its green flowers open in December. 

Dendrohium aeioacilerme, Roxb. Hook. f., F1. Brit. Ind., v, p. 723. 
epiphyte, in distribution Asssrnene, found (in Zone 4) over the mouth of the 
Yarnne river, by that  of the Side river, and at Puak (37694), all the looalitiefl 
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about 800 to  900 ft. or 244 to  274 m., in each case in association with Luisia 
inconspicua, and in one case in association with Oberonia. 

Dendrabium nobile, Lindl. Hook. f., F1. Brit. Ind., v, p. 740. An epiphyte, 
in distribution Assamo-chinese, recorded under the name of D. lindeyanum 
by Griffith as got (in Zone 1) a t  Sadiya in April 1836 (Notulae, iii, p. 309). 

Deudrobium mosehatuni, Wall. D. calceolaria, Carey. Hook. f., Fl. 
Brit. Ind., v, p. 744. An epiphyte, in distribution Himalayo-burmese, reaching 
Tenaeserinz southwards, recorded as found a t  Sadiya (in Zone 1) by Griffith 
in May 1836 (Notulae, iii, p. 311). 

Bl~lbophyllunl rept,ans, Lindl. Hook. f., F1. Brit. Ind., v, p. 768. An 
epiphyte, in distribution Assamo-burmese with its western limits in Central 
Nepal, found (in Zone 3) on the crest of a ridge a t  5,100 ft. or 1,654 m. on the 
water-parting of the Serpo and Lalik stream (36351). 

Eria mnscieola, Lindl. Hook. f., F1. Brit. Ind., v, p. 789. A small 
epiphyte in distribution Indo-burmese, but in a curiously broken way, found 
(in Zone 3) a t  Renging (36691), in flower a t  the end of February. 

Eria strictn, Lindl. Hook. f., F1. Brit. Ind., v, p. 791. A small epiphyte, 
in distribution Assamo-burmese, with its western limit in Central Nepal, its 
eastern in Siam, in the Abor Hills found in abundance (in Zone 3) on trees a t  
Janakmukh a t  about 15 m. from the ground (37140, 37188), on trees a t  
the bottom of the Serpo valley, on a rock a t  1,600 ft. or 488 m. on the south side 
of the Serpo valley (36387). I t s  white flowers were produced in December 
and January. 

Erin elavieaulis, Wall. Hook. f., F1. Brit. Ind., v ,  p. 799. An epiphyte of 
moderate size, in distribut.ion Assamese, but interesting in that  this is its first 
record for the Himalaya, found in flower in March (in Zop~e 3) on the south slope 
of Bapu a t  3,800 ft.  or 1,158 m. (36951), alld a t  4,900 ft. or 1,494 m. (36970). 

Eria flava. Lindl. Hook. f., P1. Brit. Ind., v, p. 801. A small epiphyte 
in distribntion A.qsa,~no-hnrmese found in the Plains (in Zone 2) under the 
Abor Hills iipon s tree of Gcltis bdra?zdrn t o  the south of Pilung (38215), with 
its yellow flowers open in March. 

Aennlllcl~Lippier~ sglhctcnse, Liudl. Hook. f . ,  FI. Brit. It~d.,  v, p. 815. 
A.  ~i,n,*qiflorum,, Griffith, Notulae, iii, p. 347, and Ic. Plant Aaiat., t. 525. A 
terre~t~rial orchid, in distribution Assamo-burmese, or almost Assamo- 
melaysian, brought to Griffith in May 1836, by 8 collector who visited the 
Abor Hills. 
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Pachystoma senile, Reichb. f. Hook, f., F1. Brit. Ind., v, p. 812. A ter- 
restrial herb, in distribution Indoiburmese or perhaps Indo-rnalayeian, found 
(in Zone I )  in the grass of the Kemi chapri (38118) and (in Zone 2) the Pilung 
chapri (38124). It comes up leafless and flowers in the beginning of March. 

Ceratestylis teres, Reichb. f .  Hook. f., F1. Brit. Ind., v, p. 825. h 
epiphyte herb, in distribution Assamo-malaysian, found (in Zone 3) a t  about 
15 m. from the ground on the underside of branches a t  Janakrnukh (37189) 
and (in Zone 4 )  on trees a t  the mouth of the gorge of the Yamne river. 

Coelogyue ovalis, Lindl. Hook. f., Fl. Brit. Ind., v, p. 836. An epiphyte, 
in distribution Himalayo-assamese, found (in Zone 3) a t  15 m. from the ground 
on the lowest branches of trees of dltingia emelsa and Gleditxhia Dehvayi 
a t  Janakmukh (37187). 

Otoehilus alba, Lindl. Hook. f., F1. Brit. Ind., v, p. 843. An epiphyte, 
in distribution Assamo-burmese, found (in Zone 3) in some abundance on the 
eouTin face of Bapu about 4,800 ft. or 1,463 m. (36538) with its yellow-brown 
flowers open in the end of January. These flowers as the specific name denotes 
have been said to be white, but they are not so in the south face of Bapu. 

Otoehilus lusca, Lindl. Hook. f., F1. Brit. Ind., v,  p. 844. An epiphyte, 
in distribution Assamo-burmese with its western limit in Central Nepal, found 
(in Zone 3) abundantly on the water-parting between the Serpo and the Lalik 
streams a t  5,100 f t .  or 1,554 m. (36352). 

Pholidata irnhricato, Lindl. Hook. f., F1. Brit. Ind., v, p. 845. An 
epiphyte, in distribution Indo-malaysian, found (in Zone I )  in the Plains at 
Kobo, anrl in the Hills (in Zone 3) near the Dihang a t  Janakmukh (37182), 
(in Zone 4) a t  the mouth of the Yamne and over the Yambung stream n a r  
itu mouth. It was in fruit in November. 

Crrlanthe hiloha, Lindl. Hook. f . ,  F1. Brit. Ind., v, p. 848. A terrestrial 
herb, in distribution Asiamo-b~umese, found (in Zone 4) on the edge of oak 
forest a t  the top of the clearings of Pangi village a t  3,000 ft .  or 1,158 m,(37777), 
its stems etoring much water. 

Calanthe alisrnrefollia, Lincll. Hook, f., F1. Brit. Ind., v, p. 849. A terb 
restrial herb, in distribution Himalayo-assamese, found (in Zone 1) in not very 
e h d y  forest at Kobo (3,5966). 

Calanthe angusta, Lindl. Hook. f., F1. Brit. Ind., v, p. 849. C. orhap 
Griffith, Notulae, iii. p. 366 : Hook. f., p. 853. A terrestrial herb, in distri- 
bution ~issamese, found by Griffith (in Zone 1) a t  Sadiya in April 1836. 



BOTANY 01' T H E  ADOR ESPEDZTION; 379 

Eulophir sp. Griffith, Notulae, iv, p. 350 : Hook, f., F1. Brit. Ind., vi, 
p. 8. A ter~estrial herb, described inadequately by Griffith, as obtained (in 
Zone 1) a t  Sadiya, in flower in January 1836. 

CyrnMdiam sp. observed flowerless (in Zone 4) upon the bank of the Dihang 
opposite Yambung. 

Ceodorum purpureum, R. Brown. Hook. f., Fl. Brit. Ind., vi, p. 16. A 
terrestrial herb, in distribution Indo-malaysian, found (in Zone 4) on the north 
side of the Dihang a t  about 1,000 f t .  or 305 m. on the way from Yambung 
to Sissin (36020). 

~ u i s i a  inconspicua, Hook. f .  ex King and Pant.1. in Ann. Roy. Bot. Gsrd. 
Calc., viii, p. 203. A small epiphyte, in distribution Assamese, with an ex- 
tension beyond the Bengal Plains in Chota Nagpur ; in the Plains (in Zone 2) 
common on a variety of trees including a, Pterospermum, a Quercus, a Celtis 
m d  Bassda butyracoides south of Pilung (38216), and in the Hills (in Zone3) 
near the Dihang a t  Rammidambang,(in Zone 4) the mouth of the Yamne river, 
of the Side river, and of the Yambung stream a t  Puak (37693) and on rocks 
under konging, It was in flower in March. 

Phalaeeopsis  ann nil, Reichb. Hook. f . ,  F1. Brit. Ind., vi, p, 30. An 
epiphytic herb, in distribution Assamese, in the Plains (in Zone 1) found in the 
deep shade in high forest a t  Kobo (37061), growing upon the vertical face of 
trunks close t o  the ground, in the Hills (in Zone 4) near Iiebang a t  1,800 ft. or 
649 m. and over the Libang atream a t  2,000 ft. or 610 m. 

Plialnenopsis Parishii, Reichb. f .  Hook. f., F1. Brit. Ind., vi, p. 31. An 
epiphytic herb, in distribution Assamo-burmese, in the Plains (in Zone 2) found 
a t  Pasighat (36873). 

Sarcocl~ilus sp. An epiphytic herb, in the Hills (in Zone 3) found a t  Renging 
(36692). 

Vanda tcres, Lindl. Hook. f . ,  F1. Brit. Ind., vi, p. 49. An epiphytic 
herb, in distribution Assamo-burmexe, in the Plains got by GrifGth (in Zone 1)  
a t  Sodiya (Notulae, iii, p. 353). 

Vanda dieolor, Griff. Hook. f., F1. Brit. Ind., vi, p. 52. An epiFhytic 
herb, in distribution Eastem Himalayan, in the Hills (in Zone 4) about Rotuog 
villago on the planted ~ a n ~ o ' t r e e a  of the cleared ground a t  1,300 ft. or 396 m, 
(38106, 38175), flowering in the end of February. Mr. Rolf0 confirmed the 
determinatisn. 

B 



380 RECORDS OF T H E  BOTANICAL S U R V E Y  OF INDIA.  

Satcanthus subulrtus, Reichb. S. secundus, Griffith, N o t h e ,  iii, p. 262. 
Hook. f., F1. Brit. Ind., vi, p. 67. An epiphytic herb, in distribution Assam- 
ese, (in Zone I ) ,  for the Plains recorded by Griffith as growing a t  Sadiye, and 
found a t  Kobo, and Pilung ; in the Hills (in Zone 3) found by the Janak stream 
and (in Zone 4 )  at Rotung village a t  1,300 f t .  or 396 m. (37597). 

Tropidia angnlosa, Blume. Hook. f., F1. Brit. Ind., vi, p. 92. A ter- 
restrial herb, in distribution Indo-burmese, but rather curiously so, in the 
Plains (in Zone 1 )  found in heavy shade a t  Kobo (35994) ; in the Hills (in 
Zone 3) by the Janak stream. 

Spirrnthes australis, Lindl. Hook. f., F1. Brit. Ind., vi, p. 102. A ter- 
restrial orchid, in distribution Indo-malaysian, and through the Pacific 
via Australia and via Japan, in the Plains recorded By Griffith (for Zone 1) ... 
as at  ssriiy:h (A\Tc,~rclr~~~). !I]. p.  384) and alluded to apparently, in the Transact& 
of the A!jri.-ti or t~u l tu ru l  Soczety of India, v, 1838, p. 133. In the Hills (in 
Z ~ n e  3) it was founcl a t  Janalimukh a t  the extreme limit of floods on the bank 
of the DiBang a t  700 ft. or 213 m. (36396). It was just in flower a t  the very 
end of February. 

Zcnrino goodyeroidc.s, Lindl. Hook. f., FI. Brit: Ind., vi, p. 107. A 
terrestrial orchid, in distribution Assamo-burmese, in the Hills (in Zone 4) 
in high forest a t  3,700 ft. or 1,128 m. above Upper Renging camp (36339) in 
fruit in January. 

Coodycrr proeera, Hook. Hook, f . ,  F1. Brit.. Ind., vi, p. 111. A terra- 
trial herb, in distribution Indo-malaysian, and on the China coast in the Rills 
(in Zone 3) about upper flood limit a t  Janakmukh (38141), with ite white 
flowers open a t  the end of February. 

Goodyera grandis, King and Pantl. in Ann. Roy. Bot. Gard. Calc., viii, 
p. 284. A terrestrial orchid, in distribution Eastern Himalayan, in the Plain8 
(in Zone 1)  found in high forest a t  Kobo (37100), its thick stem lying as a rhizome 
upon the soil and rooting and branching. 

Qoodyera hispida, Lindl. Hook. f., F1. Rrit. Ind., vi, p. 114. A ter- 

restrial herb, in distribution Assamese : in the Hi11.9, found (in Zone 3) in 
by the Janak stream (37289) and (in Zone 4) above Rotung a t  4,700 ft. or 
1,433 m. It has variegated foliage. 

Heheria rnhena, Rcnth. Hook. f . ,  F1. Rrit. Ind., vi, p. 115. A term- 
trial herb, in distribution Assamo-burrnese : in the Plains (in Z m  2) in high 
forest a t  Lokpnr, and between Pesighat and Rnlek (36870, in the Hillg (in 
Zotte 3) over Balek a t  2,300 it. or 701 m. (36904, 36955), in flower in March. 
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pogania sp. Griffith, Motulae, iii, p. 376 : Hook f., F1. Brit. Ind., vi, 
p. 121. A terrestrial herb, in the Plains (in Zone 1) found by Gri$th " in 
fields " a t  Sadiya in May, 1836. 

Globba multiflora, Wall. Balter in Hook. f., F1. Brit. Ind., vi, p. 202. 
A peren~ial  herb, in distribution Assamo-burmese, in the Plains (in Zone I )  
a t  Kobo in partial shade (37017), in the Hills (in Zone 3) a t  Janakmukh (37169), 
sterile in this place with bulbils, and therefore the determination somewhat 
doubtful. 

Cl~rcuma longs, Linn. Baker in Hook. f., F1. Brit. Ind., vi, p. 214. 
The Turmeric or Haldi plant, a perennial herb widely cultivated through 
Asia and readily maintaining itself uncultivated in north-eastern India ; 
in the Plains (in Zone 1) wild on the edge of the forest north of Sadiya (32651, 
32652), where i t  flowers in August ; leaves apparently of i t  were present a t  
Pobamukh. 

1 

Curcuma anlada, Roxb. Baker in Hool;. f., F1. Brit. Ind., vi, p. 213. 
A smaller plant than C. longa. in distribution in and around Bengal, with 
the flesh of the rhizome yellow instead of orange, but very like C. Eonga in other 
respects, found (in Zone 1 )  on the edge of forest north of Sadiya (32644). 

Curcumr q. A plant very like C. t o w n  except, that the flesh of the rhizome 
is white, found (in. f ine I )  upon the bank of the Kundil river near Sadiya 
(32660, 32661). The coma, of the inflorescence is big and purplish ; the  
smell of the rhizome is as in 0. am&z. 

~ w c n m a  sp. A species with 8 red p*le is excessively c,ommon (in Zone I )  
in the grees-land at Sadiya, spreading fEeely over the fallow fields. Unfortu- 
nately h w e w  could not be found st the time of my visits. 

Hitcl~ellir enrcpana, Benth. Baker in Hook. f., F1. Brit. Ind., vi, p. 2%. 
A perennial herb 2 m. high and more, in distril~ut~ion Assamese ; found at the  
edges of openings in the forest a t  low levels, (No. 35714 was got a t  Makurn) ; 
in the Hills, (in Zone 3) on the bank of the Janak stream, (in Zone 4)  on both 
sides of the Dihang between Yambung and Yuak or Yambung and Sisein 
bearing flowers in November. 

Hcdycl~irlm vlllosern, Wall. Baker in Hook. f. ,  Fl. Brit. Ind., vi, p. 228. 
A perennial herb, frcquenhly epiphytic, in distribution Assamese ; in the llill  

n 2 
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(in Zone 3), over Renging camp (36708), and on the south face of Bapu at 3,000 
ft. or 914 m. It was in flower in February. 

Hcdychi~rm gardnerinnum, Rosc. Baker in Hook. f., F1. Brit. Ind., vi, 
p. 230. A tall perennial herb, in distribution Eastern Himalayan ; in the 
Plains (in Zone I ) ,  at Paikhoa (33637) with its fragment white flowers in August. 

Hedrehiom stenopetalum, Lodd. Baker in Hook. f., F1. Brit. Ind., vi, 
p. 231. A very tall perennial herb attaining 4 m., in distribution Assamc* 
burmese, growing a t  the edge of openings in the high forest ; in the Hille 
tin Zone 3), a t  Balek, between Janakmukh and Aieng (37216), near Reng- 
ing, (in Zone 4) under Rotung towards the Sireng river, and thence weat- 
wards a t  various points along the Dihang to  Yambung, on " Signal Hill " 
overyambung, a t  Pangi village, a t  2,600 ft. or 792 m. over the Libang stream, 
and on the border of the swamp Ripshing-Sieng a t  5,500 ft. or 676 m., in 
fruit in December. 

Hedpchi~~m sp. A rather large herb with leaves rising to 1-25 m. whereof 
the blade makes +, being up to 95 by 17 cm. in dimensions. These lesves 
overtop the infructescence considerably ; but that is made conspicuous by the 
brilliance of the red bracts which protect the white seeds. It was found in 
fruit only (in Zone 3) above Renging camp a t  2,500 ft. or 762 m., and (in 
Zone 4) near the river Dihang upon the stream a t  Puak (37638) and near 
Yambung camp, in both these two latter places a t  900 ft. or 274 m. 

Amornnm dealbatum. Roxb. Baker in Hook. f., F1. Brit. Ind., vi, p. 239. 
A coarse herh. 2 rn. high in distribution Asgarno-burmese, common where the 
forest is broken as (in Zone 1) upon the bank of the Brahmaputra at  Kobo 
and downwards to Pobamukh (37011), (in Zone 3) a t  Balek village where the 
Aborv encourage it as they use the young shoots for a flavouring (36578) and 
above it, by the .Janak stream, and a t  Renging camp, and (in Zone 4) by the 
Dihang from Rotrung, over Rotung a t  2,500 f t .  or up to Yembnng, on " Sig- 
nal Hill " and on the edge of the clearings of Pangi villege (37779) up to 
3,800 ft. or 1.158 m. The Abors cnll it Tajah. It was in fruit at  the time of 
the Expedition. 

Zi~~glhrr  rnnonm, Rosc. Ralter in Hook. f., F1. Brit. Ind., vi, p. 244. A 
perennial herb of moderate size, of peculiar distribution, i.e., in the Circar8- 
Vhots Nagpor region and now in the Upper Assom, in the Plains (in Zatc2) 
at Pasighat (37113), not uncommonly. 

Cwtrls s p w i o ~ ~ l g ,  Smith. Raker in Hook. f. ,  F1. Brit. Ind., vi, p. 249. 
A fairly large perennial herh, in distribution Indo-rnaleyaisn, in the Plain@ 
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(in Zone 1 )  a t  Sadiya and Kobo, and near the foot of Hills (Zone 2) a t  P e ~ -  
ghat sparingly. 

Alpinla Allughas, Rosc. Raker in Hook. f., F1. Brit. Ind., vi, p. 253. A 
perennial herb of moderate size, in distribution Indo-malaysian : in the Plains 
(in Zone 1)  very common near the Rrahmaputra river wherever the forest 
canopy is broken so as  to  let in light enough, a3 on the river bank and on path- 
sides. Away from the river i t  is less common and i t  was not abundant though 
present (in Zone 2)  on the Pilung chapri : in the Hills i t  occurs (in Zon.es 3 and 4) 
on the banks of the Dihang here and there from Yambung down to  Janakmukh; 
and on its tributaries up t o  1,300 ft. or 396 ru. 

Alpinia malrecensis, Rosc. Baker in Hook. f., F1. Rrit. Ind., vi, p. 255. 
big perennial herb, in distribution Indo-malaysian ; in the Plains (in Zone 
a t  Sadiya on the edge of forest (32648) and in alleyways, and a t  Kobo, 

very common, with its berries, between cinnabar and brick-red in colour, ripe in 
August; in the Hills (in Zone 3), by the 8ipi stream, and (in Zone 4) in the 
Dihang valley near the mouth of the Sireng and over the Libang stream. 

Phryniu~n crpit,nt,um, Willd. Baker in Hook. f . ,  F1. Brit. Ind., vi, p. 258. 
A perennial herb, in distribution Indo-malaysian and on the Chins coast, 
in the Plains (in Zones 1  and 2 )  common in forest eveu in deep shade, though 
t,here i t  neither flowers nor is vigorous ; NO. 37045 was collected a t  Pobamukh ; 
in the Hill8 (in Zones 3 and 4) everywhere in the forest of the Dihang valley 
a t  low leve!s, and sometimes showing itself accommodating enoukh to  grow 
on clearings that  are damp : i t  was a t  2,000 ft. or 610 m. and possibly higher 
on the clearings of Pangi village, flowering in December. 

F h r y n i ~ ~ m  pnrviflorem, Roxb. Raker in Hook. f.: F1. Brit. Ind., vi, p. 259. 
A perennial herb, in di~t,ribution Indo-malaysian, hut brokenly so t.11a.t it 
is almost A s s a ~ n o - i n s ~ ~ s i a n  : in the Hills (in Zone 3) a t  Janakluukh (37167). 

Ml~sn aarantirca, Mann ex Baker in Hook. f . .  F1. Rrit. Ind., vi, p. 263. 
A giant herb, but ~rnall  for a M w n ,  in distribution Asmmese, with brilliant 
orange hracta and dull yellow flowero, in the Plains (in Zone 1) to the 
norill of Sktdiya, (32654), in flower and in fruit in August, the aeedfl exposed 
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and birds pecking them off : in the Hills (in Zone 3) by the Sipi stream at 1,600 
ft. or 488 m., in flower in January, (36582) in forest. The Abors called it 
KO-durn. 

Musa verutina, Wendl. & Drude. Baker in Hook. f., F1. Brit. Ind., vi, 
p. 263. A giant herb, though small for a Musa, endemic, collected before by 
Mann in upper Assam, his locality not recorded, and by me a t  Makum (35722), 
with rose-red to pinkish magenta bracts and velvetty fruit of the same colour 
which dehiscing into aborlt six parts exposes black seedk in a thin white m a 1  
that birds eat ; in the Plains (in Zone 1 )  k6und st Sadiya, a t  Saikhoa (32638) 
and a t  Kobo. 

. Mma pruln&asn, (King in Journ. ~ ~ r i . - d o l t .  Sm. Ind., ?2 SR., r,  1818, p. 
64, as a variety of M. paradisiaca). On plate I V  figure A of this report ere 
figured two wild bananas. The lower one with horizontal foliage I regard 
as  feral M. paradlisiaca; the other, a t  the back, with obliquely ascending 
leaves is what 1 am here calling M. pruinosct. There is in niy mihd no doubt 
as to their specific difference ; but I am nbt able to examine for myself 
material named by Sir George King, and take the identity of the large Abor 
plant with it a t  second hand. 

This large Abor plant suggests M. nagensium, Prain, but carries its fruit 
recnn-ed, arid so is strikingly different in this one respect : in size, waxiness, 
and other characters it agrees unless the colour within the bracts, which colour 
I forgot to note, is unlike. The Expedition used the leaves as thatch ; and the 
men building shelters became " dusty as millers " from the wax that parti- 
cularly below coats them. I have earlier (p. 25; given some account of these 
leaves. The leaf sheaths that make the " stem" do not go as ragged s t  the 
edges as do those of the other lesser wild plantains and are coloured more 
claret than the brown of those of the lesser wild plantain. This claret colour 
extends to the midrib of the leaf a t  the back. The dowers are in two rows, 
fairly large and the free sepal is only half as long as it is in M. paradisha. 
The fruit is 12 to 13 cm. long on a stalk half as long and is bent through 
about 60 degrees about the point where it arises. It is paclted with seed8 
each in a thin film of floury flesh. While less common than the lesser wild 
plantain is yet common enough, firstly (in Zone$) from Lokpur over the 
to Pas~ghst and to the base of the Hills ; then (in Zone 3) from ~anskmllkh 
(37172) near the Dihang (through to Zone 4) all the way to Yambung and by 
the tributaries of the river up to sn elevation of 3,500 f t .  or 1,067 m. The 
Abore cnIl it Lwnkong. 

Wradlaiaen, Linn. : srlbspecies M. snpiefitu~, Linn.. VBr. Hook& 
King : K. Schum. in Engl. Pflanxenreich, iv, 46, 1900. P. 21. Varieties and rMea 
of the cu1i;iveted plantain occur wild. This variety is 8 giant herb of the 
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size as the cultivated plantain. The way in which i t  carries its leaves ie seen 
fromYlateIV figure A in this report, the plantains in the foreground being i t  : 
they arch. Tliere is at, times but not always a brownish colour on the niidrib, 
otherwise the blade is of a pure green. Their sheaths are brown and get 
ragged b split.ting about the edges. The fruit is full of seeds in a very littie 
floury pulp. The Abors naturally have a distinctive name for i t  ; and with 
them while the cultivated plantain is Kopak, this wild one is Kolung. J t  
grows on the Plains (in Zone 2) a t  Lokphr and Pasighat and in the Hills (in 
Zone 3 and in Zone 4) more fteely than the last Up to  an altitude of 3,600 ft. 
or 1,097 m. near streams. No. 37398 was collected near the Dihang under 
Rotung. 

l u s r  parhdisiaea. Linn., shbspecies M. sapienturn, Linn. The plantain 
is cultivated in the Assam valley, as everywhere in the  tropics where condit,ions 
permit, and certain races of diverse merit have penetrated to Sadiya. There 
I was ablc to  get the well-known Bengal Rarsh-kela, and small table races with 
the names of Zati Kol (32645), Abor kol (32547), Manoha (32669) and Digjui 
(32670). The well known Mal-bhog and Athia kela were also there. Which 
of these the Abors also possess could not be ascertained, but they grow 
plsntains near most if not all of their villages. 

Prliosn~~'ll~cs maeroph~.lle, Wall. Hook. f . ,  Fl. Brit. Id., vi, p. 266. A 
perennial herb, relat ivel~ tall in its genus, in distribution Eastern Himalayan. 
In the Hills (in ZonsJ)  from 900 ft. or 274 m. to  the summit of Bapu a t  6,266 
f t .  or 1,910 m., a t  Renging (36835) And above Renging camp a t  3,300 f t .  or 
1,006 m. (36271), (in Zone 4) a t  900 ft. or 274 m. a t  the mouth of the Side 
river, to  Yambung where in the gorge i t  grows in greet quantity from 1,000 
to  1,200 ft. or 305 to  366 m. (37758). It carried its bright blue berries in Jsnu- 
my, but most of the plants were sterile. 

Prliosantl~es violaeee, Wall. Hook. f., F1. Brit. Ind., vi, p. 266. A percn- 
nial herb, in distribution Assamo-haleysian growing in forest : in the Hilla 
(in Zone 3) a t  Janakmukh a t  1,200 ft. or 366 m., near Etanlmidambang in forest 
of Vntka Shingkeng, over Renging in oak forest a t  2,300 ft. or 701 m. (37324), 
about the water-parting of the Serpo and Igar streanls from 4,000 to 5,500 ft.  
or I 3 1  9 to 1,676 m. (361 89) and (in Zone 4) lip to  3,300 ft,. or 1,006 m., over 
Rotlung a t  4,500 f t .  or 1,372 m. I ts  blue berries are duller than these of 
P. mncroph,?ylla, hut produced a t  the =me time. Both the varieties Clarkei 
and minor were prcmnt. 
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Peliosanthes Bakeri, Hook. f., FI. Brit. Ind., vi, p. 267. A small herb, 
in distribution Assamo-bnrmese ; in the Hills (in Zone 3) found in association 
with P. macrophylla a t  Renging (36635 bis). 

Ophiopogon walliehianus, Hook. f., F1. Brit. Ind., vi, p. 268. Mondo 
japonicuna: Farwell, var. wallichianum. A perennial herb, in distribution 
Himalayo-burmkse, in the Hills (in Zone 3) found in high forest upon a spur 
over Upper Renging camp a t  4,400 ft. or 1,341 m. (36293), and again upon the 
summit of the  crest a t  5,100 ft. or 1,554 m., in fruit in January. 

Ophiopogon intermedius, Don. Hook. f., F1. Brit. Ind., vi, p. 269. Mmdo 
japonicum, Farwell, var. intermedium. A perennial herb, in distribution 
Indo-ma1aysia.n ; in the Hills (in Zone 4) found plentifully over the mouth of 
the Yamne river between 1,400 and 1,600 ft. or 427 and 488 m. (36160), 
with its bright blue fruit ripe in January. 

Relamcandn cblnensis, Leman. Hook. f., F1. Brit. Ind., vi, p. 277. A herb, 
in distribution Assamo-chinese, but Sir Joseph Hoolter has suggested that it 
n ~ a y  not be indigenous in the Eagtern Himalays ; in the Plains (in Zone 1 )  
very common in grassland a t  Sadiya, and thence Griffith recorded it as in 
gardens in 1Y3G (Trwns.  Agri.-Hort. Soc. I d a ,  v. 1835, p. 133 and under the 
name Sisir-hynchium in LVotulne, I .  p. 116) flowering in tlugust and September ; 
in the Hills grown (in Zone 3) a t  Balek under the name of Bor-sha for use as 
(in Zone I )  an external medicament. 

A p v e  Vera-Cruz, Mill. Drummond and Prain in Agric. Ledger, 1906, 
No. 7. p. 86: Rruhl in Journ. As. Soc. Bengal, N. 8. iv, 2908, 1). 638. An 
Arncrics~l plant widely grown in India and now permanent, It is established 
(in Zone 1) at  Sadiya. 

Cureullgo grandis, MS. in herb. Calc. A herb, in distribution Assarnese, in 
the Hills (in Zone 3), a t  Janakmukh (36472), flowering in January. 

Curculigo reeurrata, Dryand. Hook. f., PI. Brit. Ind., vi, p. 279. A tidl 
herb, 2 m.  high, in distribution Indo-malaysian and through sol~tll China, 
also t o  Australia, in the Hills (in Zone 3), on the edges of openings in forest 
a t  Janaknlukh and by the river Dihang (3201),  near Renging camp (36688, 
36'i l i ) ,  and over Renging camp a t  3,200 ft. or 975 m. growing in n sheet, (in 
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Zo,ze 4) in a forest of rather small trees over Rotung a t  3,600 ft. or 1,097. 
Plentiful over the mouth of the Yamne river in the gorge of the Yambung 
stream, and near Pangi village. The rather lustreless ycllow flowers were 
apeno in December. 

Tacea laevis, Roxb. Hook. f., F1. Brit. Ind., vi, p. 288. A rather large 
herb, in distribution Assamo-malaysian ; in the Hills (in Z0ne.r 3 and 4), found 
in the bottoms of valleys from near Janakmukh where i t  grows on the under- 
cliff all the way to  Yambung along the course of the Dihang, end in the valleys 
of the following tributary streams,-Janak (37283), Serpo, Lalik, Igar and 
Yambung. Itfs greatest elevat,ion was 2,700 ft. or 823 nl. I t s  dark claret 
flowers were nearly over in December. 

Dioscorea Pmzeri, Prain and Burkill in Journ. As. Soc., Bengal, lxxiii, 
1904, suppl. p. 2; D szkkimensis Prain and Rurkill, 1. c. p. 3, D. Chrkei, Prain 
and Burlrill, in Journ. As. Soc. Rengal, N. 8. x, 1914, p. 15. A 
herbaceous climber, vegeta.t,ive during the Rains, and perhaps a little 
before and a little after, in distriblit,ion Assanlo-bunnese, and into Lower 
Siam ; in the Hills (in Zone 3) found a t  Ja.nakmu1ih (36601). 

Dioscorea escaleuta, (Lour.) Burltill. D. spinosa, Roxb.: Hook. f., F'l. 
Brit. Tnd., vi, p. 291. D. acubeata, Linn. in 1764 : Prain and Rurkill in Journ. 
As. Soc. Bengal, N. S. x, 1914, p.  19. A climbing herb, in cultivation in the 
Eastern Tropics, and certainly of origin within them, wild a t  times persisting 
from cultivation, and perhaps wild without any help from man in eastern 
Malaya ; in the Plains (in Zone I), in cultivation a t  Sadiya, both as Moa-alu 
and as China-all]. These have small thorns among the root's, and so are the 
variety spinosn. 

Dloscorco brlbifera, Liun. Prain and Rllrkill in Journ. As. Soc. Bengal, 
x ,  1914, p. 26 : D. antiaa, Linn. in part : Hook. f . ,  F1. Rrit. Ind., vi, p. 295. 
A climbing herb, of vegetative activity in t,hc Rains. in distribution Indo- 
pacific, and in var. Intilollcc in Africa and introduced into the Tropics of 
Amcricn, in thc 1'l:~ins (in Z o w  7 )  a t  Sadiya (32657), and a t  Saikhoa not 
coinrllon ( 3 2 0 ,  32G30), in flowcr in Angust. 

Dloseorca pcntapl~ylln, Linn. Hook. f . ,  F1. Brit'. Ind., vi, p. 289. Prain 
and Burkill in Journ. As. Soc. Bengal, X. S. x, 1914, p. 33. A herbaceous 
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climber, with short vegetative period;in distribution Indo-malaysian and 
to  the Pacific, and in southern China ; in the Plains (in Z o n ~  I), as var. corn 
munis, a t  Sadiya, Saikhoa, and a t  Kobo upon the top of the bank of the Brah- 
maputra (37010) ; in the Hills (in Zone 4) a t  1,000 ft. or 305 m. upon a 
clearing near Rotung as if cultivated (37536). Unfortunately the attempt 
made to bring this apparently cultivated race of D. pentaphylla under ob- 
servation in the Royal Botanic Gardens, Calcutta, failed, as the tuber sent 
down did not grow. 

Dioscorea anguina, Roxb. Hook. f . ,  F1. Brit. Ind., vi, p. 293 : Prain and 
Burkill in Journ. As. Soc. Bengal, N. S. x, 1914, p. 32. A herbaceous climber, 
vegetative during the Rains, in distribution Indo-malaysian, in the Plains 
(in Zone I ) ,  in forest near Sadiya and a t  Kobo (35910). 

Dioscorea, sp. Perhaps a cultivated race of D. glabra, Roxb. or of 
D. trinervia, Roxb., in the Hills (in Zone 4), a t  3,500 ft. or 1,067 m. upon the 
clearings of Pangi village trained up posts (37772) ; and (in Zone 3) at Balek 
(36153) where the Abors gave it a name written by my collector " Gnijing " 
which probably is meant for the Je-ngin of Lorraine's Dictionary. I t  has 
foliage that dries reddish, and in that the leaf-blade is a trifle thick for Indian 
D. g2abra suggests D. tvinervia most. If a t  some time the inflorescence can 
be obtained this doubt will be a t  once cleared up. 

Dioscorea Wattii, Prain and Burkill in Journ. As. Soc., Bengal, N. S. iv, 
1908, p. 457 and x, 1914, p. 35. A wide-climbing herb, in distribution 
Assamese, in the Plains, very common (in Zone 1)  in the forest about Kobo 
(35912), in the Hills (in Zones 3 und 4) up to 2,500 ft. or 762 m. commonly, 
but for the most part not close to  streams, where D. lepcharum was more 
likely to occur. At Rotung it occurred on the crest of the gorge (36055)- 
I ts  greatest elevations were a t  2,500 ft. or 762 m. on a clearing to the south 
of the Libeng stream a t  2,300 ft. or 701 m. south of Rotung and a t  2,100 ft. 
or 640 m. near Kebang. Ripe fruits *ere found in January and new 
leaves were got in December and January : there seems to be no winter rest in 
this species. The Abors of Ralek a t  which village it grows, stated that they 
do wt eat its tubere. 

Dioseorea ~epehrram, Prain and Rurkill in Jonrn. As. Soc. Rengal, x, 1914, 
p. 36. A herbaceous climber, vegetative during the Rains, in distribution 
Assarno-bumlese, climbing t,o about 10 m., with the end of its season in No- 
vlamhrr. and then prod~lcing n~unerous curiously shaped h~llhils, in distri- 
bution Assamo-burmese ; in the Plains (in Zone I )  very common nearwater 
a t  Sd iya  (32666, 35795), Saikhoa (35769), Kobo (3.5905, 36906), end (in Zone 
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2) the same at Pilmg, Lokpur (38202) and Pasighat ; id the Hills (In Zoke 2) 
near Renging camp st neakly 2,000 ft. or 610 m. and (in Zone 4) abundant- 
ly llpon the bank of the Dihailg between Yddbung and Sissin, and elsewhere 
on steep slopes under Signal Hill over Yambung (37686), and over the  
Igar stream. At Renging the ground was full of the holes that  the villagers 
h d  made in digging for the tubers ; probably they eat i t  regularly but 
perhapsthey had t o  use more of i t  in 1911 than usual, as Renging village was 
the first t o  suffer from the blockade set hp aftei. the Abors had murdered Mr. 
~'illiamson and Dr. Gregorson with their party in the previous May. The Miris 
i~ the Plains eat i t  under the  name of Mai-yofig or Xlai-ong. A youhg plant 
ftom towards Aieag (36463) (id Zoaa 3) is thought t o  be of this ap*ies. 

Dloscorea sp. near D. lepchrurn, Pwin ahd Burkill. A herbaceous tubetons 
climber with slender stems, and foliage tha t  sllggests D. buZbdera but the  root 
places i t  in the section Enantiophyl1t.h. The leaves are thin and silvery 
below,deltoidly coda te ,  in dimensions 'up t o  13 by 12 cm. Probably this  
species whatever i t  be, is not uncommon in the Abor Hills. but was resting 
a t  the time of the Expedition. I t s  new shoots were found (in Zcne 1 )  a t  Kobo 
in March, and (in Zone 4) its old shoots on the bank of the nihang under Rotung 
a t  700 f t .  or 213 m. under Rotung in December (37506). It was found 
also a t  2,500 ft. or 762 nl. towaids Kalek upon clearings in December 
(37580). 

Didscorrrl glahra, R.oxb. Hook. f. ,  F1. Brit. Ind., vi, p. 294. Prain and 
Eurkill in Journ. As. Soc. Bengal, N. S. x, p. 37. A herbaceous climber, 
in distribution Hinialayo-bnrnlese. with an extension beyond the Rengal 
plains in the C'hota Nagpl~r region. and rca,ching Tc nliin and the northern- 
most Malay Stat,es. It was foi~nd (in Z o ~ i e  I )  at. Padiya in plenty (32667), 
a t  Saikhoa (32696) and near Kobo in the long grass of the Kemi chapri 
(37082). 

Dloseorerr .sp. A species which ocrurs in the Iihasia I?ills ant Chermpnnji, 
and is yet unnamed because it has bctn folind sterile only ; in the Hills (in 
Zone 3) a t  Janakmukh a t  700 ft,. or 213 in. and (in Zrinc 4) on " Signal Hill " 
over Yambung a t  about, 2,000 ft. or 610 111. (37713). A t  Janalxnukh i t  was 
obaervcd to  root from t,he lowcr nodes of thp trailing stein. 

Dhgcm~o slatr, Linn. Hook. f . ,  F1. Brit. Ind., vi. p. 296 : 
Prain and Rurkill in Journ. As. Soc. Bcngal, N.  S. x. 1914, p. 39. A climb- 
ing herb, of Asiatic origin, bnt now cult,ivatd all round the Tropics in very 
ineny race8 ; in the Plains (in Zone 7 )  cl~ltivst,ed atl Sndipa, in the Hills(in 
Zonrs .3 rrnd 4) cult.ivated hy the Abors, dollbt,less in all their villagee. Tbe 
race found a t  Rotung was white-fleshed (37637), but only immature tubere 
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were obtainable a s  the  Abors had harvested all that  was mature. At Balek 
(36452) the  name used by the  Abors was Alu, which is evidmtly represented in 
Lorraine's Dictionary by Ali ; this word is born the  Assamese, and suggeste I 
&cent acquisition of the  yam. 

Roxburghiaceae. 

Stemona tuberose, Lour. Hook. f., F1. Brit. Ind., vi, p. 298. A herbaceous 
climber of forest, in distribution Assamo-chinese with an extension beyond 
the  Bengal Plain in the  Circars ; in the  Plains (Zone  I), a t  Kobo, near the banks 
of the  Brahrnaputra, in the  Hills (in Zone 4) near the  banks of the Dihang a t  
t h e  mouth of the Side river, and of the  Yambung stream, in scrub near Rotung 
village and near Kebang village, and on the  clearings of Rotung, Pangi end 
above the  Libang stream. It was in new vigorous growth in November. 

Liliaceae. 

Smilax parvifolia, Wall. Hook. f., F1. Brit. Ind., vi, p. 304. A woody 
climber, in distribution Himalayo-assamese, in the Hills (in Zone 4) found upon 
a " Razor-edge " ridge above Upper Renging camp in oak forest at 4,400 ft. or 
1,341 m. (36397). and again in an exactly similar spot a t  5,500 ft. or 1,676 m. 
upon the  s ~ ~ m n l i t  of the  same hill. 

Smilax odoratissima, Blume. S. aspericnulia, Wall. Hook. f., FI. Brit. 
Ind., vi, p. 306. A woody climber, in distribution Assamo-malaygian, in the 
Hills (in Zvne 3 )  at the head of the Sirki stream a t  1;800 ft. or 549 m. (36585), 
(in Zone 4) in woody vegetation a t  800 ft. or 244 m. close to  Yambung camp 
(37699), a t  3,000 ft. or 914 m. above the Igar strream in deep forest (36112), 
and upon the hills immediately over Upper Rotung a t  4.500 ft. or 1,372 m., 
close to  the crest in several places (38197). The Ahors called it Relink. 

Smilax lonceaefolia, Roxb. Hook. f., F1. Brit. Ind. ,  vi, p. 308. A woody 
climber, in distribution Assatno-burmese and on the China coast, in the Hills 
(in Zone 3) in the neighbotmhood of .Tenakml&h and (through t,o 2on.e 4) 
t o  4,000 ft. or 1,219 m. on the edge or the clearings of Pangi village (37782) 
where it. is plent.iful. About R e n g i q  (in Zone 3) it was also plentiful in a 
noteworthy (36,252, 36620) from 2,000 t o  3.30(? ft. or 610 t.o 1,006 m. 
I t s  young foliage and downwardly dirertcd flowers are bot,b touched with 
bronzegreen ; the flowers were prodi~ced in January. 
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Smilax quadrata, A. DC. Hook. f.,  F1. Brit. Ind., vi, p. 308. A woody 
climber, in distribution Assamo-burmese, found (in Zone 4) upon a clearing 
over the  Libang stream a t  2,400 ft. or 732 m. (37736). 

Smilax megacarpa, A. DC. Hook. f., F1. Brit. Ind., vi, p. 311. A big woody 
climber, in distribution Assamo-malaysian ; in the Plains (in Zone 1) found at 
Kobo, in the Hills, (in Zone 4) by the Dihang a t  the mouth of the Sireng river 
abundantly, near the Libang stream a t  2,100 ft. or 640 m. among clearings, 
.and over the head of the Igzr stream a t  3,600 f t .  or 1,097 m., climbing through 
.oak forest (36181). It carried berries in January. 

Smilax Griffithii, A. DC. Hook. f., F1. Brit. Ind., vi, p. 313. A woody 
climber, in distribution Assamese, perhaps endemic, for it is not k n o m  exactly 
where GrifFith got the type specimen, and i t  may have been in the Mishmi 
Hills; in the Hills (Zone 4) a t  2,800 ft .  or 854 m. above Upper Rotung 
(36826). 

Hcterosmilax indicn, A. D(:. Hook. f., Fl. Brit. Ind., vi, p. 314. A slender 
woody climber, in distr ib~t~ion Assanlo-blmnese, in the  Plains, (in Zone 1 )  
by the Brahmaputra a t  Kobo coinmonly (35912), and a t  Pobamukh (37040), 
with green berries in November. 

PolygonaC~~m brevistylun~, Raker. Hooli. f . ,  F1. Brit. Ind., vi, p. 319. 
A perennial herb, in distribution Eastern Himalayan, growing t o  .35 m. 
in height (in Zone 3) a t  an  elevation of 5,100 ft. or 1,564 m. on the waterparting 
between the Serpo and Lalik streams (36353). 

Polygonnt,um oppositifoliom, Royle. Hook. f., P1. Rrit. Ind., vi, p. 320. 
A perennial hcrb, in distribution Assarno-bwnlese, its western limits in Nepal, 
found (in Zone 3) on the summit of Bapu a t  6,266 ft. or 1,910 m. (36660), 
with red berries a t  the end of January. 

Polygonntum Cathcnrt,ii, Raker. Hook. f . ,  F1. Brit. Ind., vi, p. 320. A 
perennial herb in distribution Assanlese, in the Hills (in Zone 3) upon the 
aummit of Bapu a t  6,266 ft. or 1,910 m. (36937). 

Tov~ria f~lsea, Baker. rSrn,ilnti~zn irrsca, Wall. Hook. f . ,  F1. Brit. Ind., 
vi, p. 323. A pt?rcn~tial hcrb, i11 clist,ribution Assnmese, with its western liinit 
ill ('ent,ral Nepal ; in the Hills (in Zone ,?) llpon the summit of Bapu a t  6,266 
ft. or 1910 m. (365Gl), without flowers a t  the end of January. 

Tnpistrn Clarkai. Hook. f . ,  F1. Rrit. Ind., vi, p. 325. A perennial herb, in 
distribution Errster~~ Himalayan, in thc Abor Hills usually, found near streems 
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in forest but not always, in the Hills (in Zone 4) near the mouth of the Side 
rivar, a t  the mouth of the Yambung stream and in the greatest profusion on 
the hillside above the mouth, upon a hill south of the Libang stream at 2,800 
ft. or 853 m. on a bank over a dry stream bed (37741), and on a spur above 
Upper Re~ging  camp a t  3,300 ft. or 1,006 m. in oak forest. 

Tupistra verat'rifolia, Kurz ex Dunn in Kew Bull. 1920, p. 344. A peren- 
nial herb, in distribution Assamese, in the Hills (ul Zone 3) fsirly common at 
Janakmukh (37281), in fruit in December. 

Allium rsealonicnm, Linn. Hook. f., F1. Brit. Ind.? vi, p. 337. The 
Shallot, widely cultivated in the Hills ; (in Zone 3) seen in cultivation at Balek 
(36446) where the Abors call it Di-lap or Ta-lap. 

~leomele  augustilolia, N. E. Br. Drucaena angustifolia Roxb. Hook. f., 
F1. Brit. Ind., vi, p. 327. A shrub, in distribution, Assamo-malavsian, and to 
Australia; in the Plains (in Zone 1 )  plentiful in dense shade at Kobo (35933), 
in the Hills (in Zone 3) between Janalrmukh and Aieng (37238), over Renging 
camp to 3,600 ft. or 1,067 m. (in Zone 4) in plenty near Kalek, over the mouth 
of the Yamne, near Yambung and over the Libang stream. 

Pleomele petiolota, N. E. Br. Dracnena petiolntn, Hook. f., F1. Brit. Ind., 
vi, p. 331. A shrub, in distribution Eastern Himalayan, and as yet known 
but from the Daphla, Abor and Mishrni Hills, in the Plains (Zone 1 )  common 
a t  Sadiya according to Gammie (Records Bot. Surrey India, 1. p. 71), in the 
Hills (in Zone 4) a rare plant a t  Puak a t  900 ft. or 274 m. (37629). 

Disporum pullem, Salisb. : Hook. f., F1. Brit. Ind., -:i, p. 360. A 
perennial herb in distribution Himalayo-malaysian and up the east of Chins to 
Japan, in India it has an extension across the Bengal plain in Chota Nagpur, 
in the Hills (in Zone 3) in shade a t  Renging calrlp (36694), over Renging camp 
a t  3,300 ft. or 1,006 m. (36274), and (in Zone 4) a t  Rotung at 1,400 ft. or 427 
m. (37359). 

Poris polyphylle, Smith. Hook. f . ,  P1. Brit. Ind., vi, p. 362. A herb with 
a doubtful resting pericd, in distribution Himalayo-burmese and through China, 
in the Hills, growing to .75 m. high (in Zone 3)  on the south face of Bepu at 
5,000 ft,. or 1,824 m. (in Zon,e 4) in the deep shade of dense oak forest on the 
hillsides a t  the head of the Igar stream from 3,200 to  3,400 ft. or 975 or 1,036 m. 
(36098), and over Rotung at 4,300 ft .  or 1,311 m. In January it, was coming 
into new leaf and flower ; and a t  the mme time berries could be found on late 
plants. 
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Pollia aclisia, Hassk. Hook. f., F1. Brit. Ind., vi, p. 367. A rather large 
herb, in distribution Assamo-malaysian and in Tonkin, in the  Hills (in Zone 3) 
in forest a t  Renging (36640), and (in Zone 4) over Upper Rotung a t  4,100 ft. 
or 1,250 m. (38192), its metallic dark blue berries ripe in December. 

Pollia subumbellata, C. B. Clarke. Hook. f., F1. Brit. Ind., vi, p. 368. 
A herb of moderate size, in distribution Aseamese, in the Plains (in Zone 1 )  
in deep shade a t  Kobo, carrying i ts  metallic black berries in November and 
December (37018, 37074), (in Zone 2) a t  Behrung and a t  Pasighat, in the Hills 
(in Zone 3) in forest of Vatica Shingkeng a t  Rammidambang and over Renging, 
and (in Zone 4) on the hills over Rotung a t  3,600 f t  or 1,097 m. 

Commclina obliqua, Ham. Hook. f., F1. Brit. Ind. ,  vi, p. 372. A herb 
nearly 1 ni. high, in distribution Indo-aialaysian, in the Plains (in Zone 1 )  
at  Kobo under heavy shade (37019), in the Hills (in Zone 4) a t  Yambung (37714) 
and doubtfully also on a clearing a t  Ponging. 

Ancilema malabaricam, Merrill. A. nudijorum, R. Brown. : Hook. f., 
F1. Brit. Ind., vi, p. 378. A small herb of wet turf, and doubtless for the reason 
that such is absent in the Hills not found there, in distribution Indo-mala~sian, 
in the Plains (in Zone 1 )  recorded as a plant of Sadiya by Gamnlie (Re- 
cords Bot. Survey Zndiw, 1. p. 71) ; common a t  Saikhoa (35770) ; also on the 
Kemi chapri sparingly (38119). 

Porrestia Hookcri, Hassk. Hook. :'f., F1. Brit. Ind., vi, p. 384. A herb, 
in distribution Assamese, in the Plains (in Zone 1) as a herb 1.25 m. high at 
Kobo (36716), with its orangered seeds conspicuously exhibited in the  dense 
forest in December, and (in Zone 3) in forest near Renping camp a t  2,400 ft. 
or 732 m. (36256) growing 60 cm. high with downwardly directed fruits in 
January. 

Forrcst,ia gltlbrada, Hassk. : Hook. f., F1. Brit. Ind., x ~ i ,  p. 384. A herb, 
in dist,ribution Assamo-malaysian, in the Plains (in Zone 4) in forest a t  Kobo 
(35992), in flower in December. 

Streptolirion volabilc, Edgem. Hook. f . ,  F1. Brit. Ind., vi, p. 389. A herb- 
aceoils climber, in, dist,ribiition Himalayo-chinese, in the Hills (in Zone 3) 
an o dry ridge on the south face of Bapu a t  4,800 ft.  or 1,463 m. (in Zone 4) on 
tho edge of forest over Rotllng a t  2,700 ft. or 823 m., a t  the top of the clearings 
of Rabuk village a t  3,400 ft. or 1,036 m. in a spot which had not been cleared 
for Romc years (37650), and on the edge of the clearings of Pangi village st 
3.800 ft. or 1,158 m., in flower a t  the comnlencement of January. 
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Floseopa scandens, Lour. : Hook. : f., F1. Brit. Ind., vi, p. 390. A half- 
sprawling herb, in distribution Indo-malaysin and to Australia, in the Hills 
probably not uncommon but not in its growing period a t  the time of the Expe- 
dition, (in Zone 4) found withered on the clearings of Ponging, and in me spot 
on those sf Rotung. 

Juneus bufonius, Linn. Hook. : f., F1. Brit. Ind., vi, p. 392. A small herb, 
in distribution through the north temperate regions and extending into India. 
from the north, thrusting itself as it were onto the plains, in the Plains (in Zone 
1 )  as a wood in the bed of the river Brahmaputra a t  Pobamukh (38234), in 
flower in March. 

Palmae. 

Pinanga gracills, Blume. Becc. & Hook. f., in Hook. f., PI. Brit. Ind., vi,. 
p. 407. A relatively small palm, in distribution Assamo-burmese ; ih the 
Plains (in Zone 1 )  very abundant about Sadiya under the shade of Terminalia 
myrioccrrpa and quite a feature of the forest, common also a t  Kobo, and plenti- 
ful (in Z ~ n e  2 )  a t  Pasighat. I suspect that it is the palm which Gri5th called'. 
" Areca parva " and " small Areca " in his Journal (pp. 35 and 41) stating it 
t o  be plentiful a t  the entrance to the Nishrni Hills. In  the Hills (in Zones 3 and 
4 )  on the gravels just south of Janaltmukh in the Igar valley, over the mouth 
of the Yanine river, and sporadic about the valleys of the Serpo and Lalik- 
streams, ascending to  3,000 ft. or 914 m. 

Pinanga ~ p .  A stemless palm with leaves up to 2.5 m. high found at  
2,000 ft. or 610 m. (in Zone 4) in the Lalik valley (36241). 

Walliehia deusiflora, Mart. Becc. & Hook. f., in Hook. f., F1. Brit. Ind., 
vi, p. 419. A relatively small palm, in distribution Himalayo-asaamese, 
in the Hills, not uncommon in forests especially towards 3,000 ft .  or 914 m., 
but occurring from 700 ft. or 213 rn. upwards (in Zone3). It wsr~ a t  Janakmukbl 
(37204), a t  the bottom of the Serpo valley in fo re~ t  over Renging camp, and 
in Zone 4, by the mouth oE the Side river, on the hillface over the Yambung 
stream in the gorge, and in the Lalik valley, all these elevations small, on the 
* I  razor-edge " ridge between the Lalik and Igar stream, over Rotung, and over 
Babuk from 3,000 to  3,700 ft. or (314 to 1,128 m. The flowers were open 
December. 

Armga pinnata, (Wurmb.) MerriI1. A sncchari/cra, Labill. Recc. & Hook- 
f., in Hook f . ,  F1. Brit. Ind., vi, p. 421. A considerable palm, in dietributioa 
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Assamo-malayan, and in the Liu-kiu islands ; in the Plains (Zone I) sparing1 y 
a t  Kobo, and in some plenty (in Zone 2) about Pilung, Lokpur and Pasiehat : 
in the Hills, (in Zone 3) in some quantity about Janakrnukh, and a t  2,000 ft. 
or 610 m. over Balek, in the Serpo valley and over R.enging camp, (in Zone 4)  
in the valleys of the Lalik and Igar streams up to 3,400 ft. or 1,036 m., a t  Pong- 
ing one tree, in the hills over Rotung, a t  Pangi one tree anil north of Yangi 
(37790). The Abors call it Ta-she, Ta-shat and Ta-man ; in Lorraine's Dic- 
tionary is found the name To-mak. 

Caryot,a urens, Linn. Becc. & Hook. f., in Hook. f., F1. Brit.. Ind. vi, p. 422. 
A fairly tall palm, in distribution Indo-malaysian, in the Plains (in Zone I )  
common a t  Sadiya. 

Livistona jeoliinsiana, Griff. Becc. &Hook f., in Hook. f., F1. Brit. Ind. 
vi, p. 435. A considerable palm, but not as cultivated by the Abors, in distri- 
bution Assnmese ; in the Hills, grown (in Zones 3 and 4 )  for thatching by the 
villagers of Balek, and Kebarlg and doubtless a t  other villages. The biggest 
plantation was found in the top of the gorge of the Yambung stream, the plants 
being 4 m. high, of which the petioles made 2 m. (37763), but yet that planta- 
tion was very s~iiall suggesting that it is not much resorted to. It is called 
Ta-uk. 

Calamras errctns, Roxb. Becc. & Hook. f., in Hook. f., FI. Brit. Ind. vi, 
p. 438. A rather short rattan, in distribution Assamo-burmese ; with stems 
only 3-4 m. long, but the flagellate leaves add another 4. m. t o  the total height 
of the plant. The Abors of Ponging and elsewhere use them for thatch, 
in the Plains (Zone 2) a t  Pasighat, and northwards and tonral-ds Pasighat, 
in the Hills (Zone 3) a t  Ralek at Janaknlukh (37127) coninlo~llg a8 a t  3,000 ft. 
or 914 m. over Renging (to Zone 4) up the valley of the 1)lhung to  Yambung 
a t  low elevations, and rarely high up as a t  4,700 ft or 1,433 ni. over liotung. 
Some difference must be made in its abundance in the Hills by the Abors' use 
of it. The thatching cane of the Abors is callcd Ta-re. 

Cslamr~s flagellrm, Griff. Becc. & Hook. f., in Hook. f., F1. Brit. Ind, 
vi, p. 439. A rather short rattan, in distribution Assemo-burmesg with 
flagellate Ie~ves which may be almost 7 m. long, (in Zone 3) in the Kills near 
their base a t  Ralek (36863, 36884) and on a tributary of the Shile stream st 
1,600 ft. or 488 m. (36584). 

C ~ ~ R ~ I I R  Icptosprdlx, Griff. Becc. & Hook. f., in Hook. f., F1. Brit. Ind. 
vi, p. 441. A silberect rattan of low growth, in distribution Assnmo-bur 
nlese ; in the Plains, (Z0n.c 1 )  common near the Rrahmapiitro a t  Sadiya and at 
Kobo (37036, 368R2), chiefly upon the eQes of forest, and also a t  Yo'uamulch 



(and Zone 2) about Pilung, in the Hills, just; (in Zone 3) between Balak and, 
Janakmukh. It was always flower!ess, and once with overmature fruits. 

C ~ l l r m ~ ~ s  floribundes, Griff. Becc. & Hook. f., in.Rook. f., F1. Brit. Ind. 
vi, p. 444. A rattan, in distribution Assamese, in the Plains (Zone 1 )  near the 
Brahmaputra about Kobo and Pobamukh (35741,37036,37041). I t  comes into 
flower in December. 

Calamus sp. near C. florib~tnrlzts, Griff. but notable for the extremely acu- 
minate apex of it leaflets, in the Hills (Zone-3) about the summit of Bapu from 
5,400 ft. or 1,646 m. t o  the very top a t  6,266 ft. or 1,910 m. (36922). There are 
two rattans on the upper slopes of Bapu, and in March the ground was littered 
witb f uits from them torn off and torn open by birds or squirrels. f 

' j q  

Colom~ls aeantl~osplhus, Griff. Becc. & Hoolr. f., in Hoolr. f., F1. Brit. 
Ind. vi. p. 448. A rattan of moderate size, in distribution Assamo-burmese, 
in the Hills, (Zone 3) on Rapu a t  5,400 ft. ar 1645 m. and up to 6,200 ft. just 
under the summit (36542,36921), and above Renging camp from 2,800 ft .  or 
853 m. t o  a crest a t  5,100 ft. or 1,664 m. (36335), climbing the forest trees to 8 .  

height of about 25 m. with the diameter of the ensheathed cane about 6.6cm. 

Calamr~s gracilis, Roxb. Recc. & Hook f., in Hook. f., F1. Brit. Ind. vi, 
p. 453. A slender rattan, in distribution Aseamese ; (in Zone 2) in the Plains, 
plentiful by the Dihang nt Pasiphat and by the Sirin stream near the foot of 
the Elills, in the Hills (in Zone ,?) a t  Janaknlukh and Aieng (37234), north of 
Janakmukh towards Rammidambang (36391), plentiful again on rocky hill- 
crests and steep s lop~s  arc1 associating with C. ctcanthospathus at 5,100 ft. 
or 1,554 m. on a crest over Renging camp and also (in Zon,e 4) on the " Razor- 
edge " ridge between the Lalik ant1 the Ignr valleys (38167). I t  was getting 
out of flower a t  the end of February. 

Coeos nncifera, Linn. Recc. & Hook. f., in Hook. f . ,  F1. Brit. Ind. vi, 
p. 482. The ('oconl~t. p d m ,  of very uncertain origin, formerly tholqht t o  be 
Pacific, later Ameriran, h ~ r t  flither view is open to cont,estat,ion,, now world- 
wide in cultivation thrr,llph t,he Tropics where moisttire is adequate; in the 
Plains, ( Z o n e i )  cultivatrd a t  Pa(liya, but not by the Abors, who, states 
Lorraine, use the Assan~ese word NarikQl to  denote a Cocoqut. 

Pandnoos inrrstus, R m h .  var. nscroearpuP, lsrtell i  M R .  A 8  9ma" 

twe 8 t o  12 n,. hi811, always sporadic, but plentiful fros, thc edge of the 



Plaln'a (Zohe 2) on the side of the Sirin stream north of Pasighat, and near 
Aieng (37242), (through Zones3 and 4 )  up the Dihang valley bs far as eiplored 
and ascending the Hills to  5,100 ft. or 1554 m. over Renging hnd over 
Rotung. It via8 in fruit in December. The Aborb call it T a - l i a ~  

. 8 .  

Ar aceae. 

Arisqema petiolnlatem. Hook, f . ,  F1. Brit. Ind. vi, p. 498. A perennkl 
herb with a limited period of vegetative activity, in distribution Asi3tmaeee, 
in the Hills (in Zones 3 and 4 )  growing in high forest oveg Renging camp and 
a t  2,300 ft. or 701 m. in the Lalilr valley (37340). 

Arisoemn Listeri, Prain MS. in Herb Calc. A perennial herb of 1;mited 
yegetative activity, in distribution Eastern Himalayan, in the Hills (Zone 3) 
upon the south face of Eapu a t  2,300 ft. or 701 m. in oak. forest (36907), and. 
thence upwards not unconlrnonly (No. 36912 a t  4,200 ft. or 1,280 m.). It 
is an earlier plant than A. co,zci~znufn, and in February was finishing its flower- 
ing. 

Arisaema tortaosu~n. Schott.. Hcok f., F1. Brit. Ind. vi, p. 502. A peran- 
nial herb with a limited period of vegetative activity, in distribution Indo- 
burmese ; in the Hills (Zone 3) a t  5,500 ft. or 1,676 nl. on the waterparting 
between the Serpo and Igar streams (36207)). 

Arislceme eoneinngn~, Schott. IIook. f.,, ~ r l . " ~ r i t .  Ind. vi, p. 505. A 
pcrennial herb with a liiliitrd pcriod of vegetative activity, in distribution 
&malayo-assarnese ; in the IIills. chiefly between 1,300 a;ld 2,300 f t .  or 396 
and 701 m. (in Zone 3) above 1hlek a t  2,300 it. or 701 m. (36908) (in Zow 4) 
a% Rotung (38176), above Rotling a t  2,000 ft,. or 610 In. but, also upon 
the hill crest a t  6,500 ft. or 1,676 m. over the Tqar. It came into flower in 
March. 

Typl~nnihm trilobrrtam, Pchot,t,. nook. f . ,  Fl. Rrit,. fnrl. vi. p. 509. A 
perennial herb of lin-ritcd vvqet,aiive activity; in clintr'ihution Indo-malejrsian ; 
in the Plains (Zone I )  recorded as a plant of Sadiya by Grifith (Notulae, 
p. 198) under the name of Arum orixettsc. He got it in July. 

Amorphophnllas halhifm, Bllune. IIod;. f .  F1. B P ~ .  Ilid. vi, 19. 615. 
A perennial herb with a linlitcd peticd of vege7,ative activity, in disi,rilnltion 
Indo-burmesc ; in the Hills, not ~mcommon a t  and above 3,000 f t .  or 914 n1. 
(in Znnc 3) around Bnpu, over Renging and (in Zone 4) over the Igar strra,in end 
Rotung. 

8 2 
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Llteudnera discolor, Hort. Bull. Hook. f., F1. Brit. Ind. vi, p. 520. A 
perennirrl herb; endemic ; in the Hills (in Zone 4) in the gorge of the Dihang under 
Rotung a t  1,000 ft. or 305 m. on the sunless hillface (37378). The lower surface 
of the leaves is variegated with the deepest purple in a large symmetrical 
pattern, and I venture t o  suggest that Griffith'a " Arum foliis pulchre nigro- 
tinctis " (Journal 1. p. 27) got a t  the Brahmakund, is this plant. 

Stcadnera capitelleta, Hook. f . ,  F1. Brit. Ind. vi, p. 521. A perennial herb, 
in distribution Asaamo-burmese ; in the Hills (in Zone 3) in deep shade very 
common a t  Janalmukh on slopes which facing north get in December no sun 
(35280), a t  Renging and above commonly t o  4,000 ft.  or 1,219 m., at  Balek at 
1,400 ft. or 427 m. (30896), and a t  2,400 ft. or 732 m., and (in Zone 4) in shade 
by the Side stream. 

Coloeasia esenlentam (Linn.) Schott. C. antiuumm, Schott. Hook. f., F1. 
Brit. Ind. vi, p. 523. A perennial herb, very widely cultivated through the 
Tropics and wild in India ; in the Plains (in Zone 1 )  a cultivated race of this 
s~~ec i c s  is grown a t  Sadiya, as  generally through Assam (32694, 32695), and 
on the e~ lgc  of clearings a different smaller leaved race may be found wild 
(:32653) : in the Hills, a small-leaved wild race or variety is very common, along 
the course of the Dihang just above upper flood limit everywhere (in Zones 3 
and 4) between Janakmukh and Yambung (No. 37634 from Puak represenh 
it), while on the clearings there is a very large race or variety, with leaves 
sometimes 60 cm. long , it likes damp places and was found particularly above 
Babnk at 3,200 f t ~  or 946 m. (37669), but also in many places between the 
olevations of 700 ft. or 213 m. a t  Janakmukh and 3,600 ft. or 1,097 m. At 
Jannkmukh it was on the edge of the cliff over the river, it wm on 
the banks of the Side, Serpo and Yambung streams, and on the clearing0 
of Renging, Rotung, Kalek, Babuk and Pangi. This big leaved race or variety 
was not wen on the Plains, 

Alocasla macrorrhlza, Schott. Hook. f . ,  F1. Brit. Ind. vi, p. 626. A big 
herb, widely cultivated in the Tropica, and wild also in the East, in the Pleine 
(Zon,e I) cultivated about Sadiya abundantly. 

Alnre~ln f~llax. Schott. Hook. f .  F1. Brit. Ind. vi, p. 827. A 
harh, in distribution Assamo-burmese, a forest amid very quick to take ad- 
vantage of any interference with the overhead canopy which lets light to the 
~ o l ~ n d  but, not wind or other dwicating influences, in the Plains common 
( i n  Zone 1 )  in the alleyways of the forest a t  Sediya (38784, 3578) and Kobo, 
o n  t h ~  other hand rare where the big species of Vitzs make the ctrnopy dense ; 
cowruoner (in Zo~ts 2) in the foreet of Terniinnlin nlyriornrpn beteween Pilung 
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and Pasighat, in the Hills (in Zones 3 and 4 )  abundant about the  edges of 
clearings everywhere, and, as well, never absent from any scjuare mile of 
forest up to  2,600 and 3,000 ft or 762 and 914 m., and even up to  3,200 f t .  
or 975 m. over Rotung. It was found a t  Yambung and Pangi, and 
obviously extends further back into the hills. I t s  brilliantly orange 
berries are ripe in December, and make one of the attractions of the under- 
growth. 

Coloeasta ? Mannii, Hook, f .  in R. Brit. Ind. vi, p. 624. A tuberous 
herb, in distribution Assamese, found in August (in Zone I) a t  Eadiya (32688) 
with ripe fruit in which condition unfortunately the characteristic spadix 
existed no longer. 

Aglalonema hookerianum, Schott. Hook, f., F1. Brit. Ind. vi, p. 529. 
A large more or less herbaceous climber, in distribution Assamese, with its 
southward liniit beyond Chittagong in Arakan ; in the Plains (Zone 2) exceed- 
ingly common in the forest of Terminal ia  m.yriocarpa on the Pleistocene gravel3 
between Pilung and Pasighat, in fact in greater abundance than anything clse 
except perhaps the Terminal ia  (37114) : in the Hills (in Zone 3) near Renging 
camp (36623). 

Scindapsus ? A climbing herb on tree-trunks or rocks found (in Zone 3) 
from Janakmukh to  the Serpo valley, and the hills above to  Renging camp a t  
4,000 ft, or 1,219 m., common (37196), sterile only. 

Rhaphidophora firandis, Schott. R. erimia Schptt. Hook. f., F1. Brit. 
Ind. vi, p. 547. A big half-herbaceoue climber, in distribution Himalayo- 
assamese, in the Hills, usually climbing up tree trunks, but sometimes on rocks, 
(in Zone 3) in the Abor Hills from Janakmukh (37191), the whole way up the  
Dihang valley (through Zone 4) abundantly t o  Yambung and doubtless further 
and ascending the hills in less abundance t o  the summit of Bapu at 6,266 ft. 
or 1,910 m. The Abore call i t  Bsuw-eh. 

Rhaphldophora Hookerl, Schott. Hook. f., F1. Brit. Ind. vi, p. 546. 
A big half-herbaceous climber, more epiphytic than not, in distribution A s m r *  
burmese, and just crossing the border from Burma t o  China ; in the Plains (in 
Zone I) best developed on the edges of a1ley~-ays very common from Kobo 
(37016) to  (Zme 2) Lolcpur, Pilung and Pasighat, No. 37114 from Pilung 
being s yollng condition in the Hills, common a t  low elevations, e. g .  (in 
Zonc 3) Janakmllkh, Ramlnidanlbang (37499), Ralek a t  1,400 it. or 427 m. 
(::9!)91), (in Zone 4) a t  the mouth of the Sircng (37393) and a t  Yambung. 
I n  flower in January. 



Rhapl~idaphore 4ecursiv,a, Schott. &ok. f . ,  F1. Brit. Ind. vi, p. 547. 
4 big half-woody climber, in. distribution Indo-burmese but ~omewhat 
rregula~ ; in the Hills (in Zone 4) in t h e  gorge a t  Rotung at 1,2OQ ft. or 
i66 m. (36051). 

Bbaphilophora gltyqa, Schott. Hook. f . ,  F1. Brit. Ind. vi, p. 54T. A 
3ig half-herbaceous half-epiphytic climber, in distribution Assamo-bumeee, 
~ i t h  its western limits in Central Nepal, in the Plains (Zone 1 )  a t  Kobo in dense 
h a l e  (35997), and (in Zone 8) from Pilung tb Pasighat, bu% less oorambnly 
than R. Ho~kmi. 

Lash spinosa, (Linn.) Thw. L. Aeterophylla, Schott. Hook. f., R. Brif 
[uG. vi, p. 550. A herb, in distribution Assamo-malaysian, trespassing by 
virtue of its aquatic habitat onto the Bengal Plains, and with an extenpion to 
Chota Nagpur, and in Tonkin,'in the Plains (Zojre I) found by ~ammie  at 
Sadiyrr (Records Bot. Suruey Z,ndin, 1. pp. 69, 86), (in Zoqe 2) a t  Lokpur and 
hetween Pilung and L&pur (38201) and a t  Pilung, riwe. In flower in March. 

Pofhos scandens, Linn. Hook. f., F1. Rrit. Ind. vi, p. 551. A big k l f -  
woody climber, in chief part epiphytic, in distribution Indo-malaysian, in the 
Hills (Zone 3) at Renging (36661). 

Pothas Cathearti, Schott. Hook. f . ,  F1. Brit. Ind. vi. p. 552. A very large 
half-herbaceous climber for the chief part epiphvtic, in distribution Himlayo- 
burmosc and just into China, in the Plains (Zone 2) collected a t  Pasighat 
(374 18). 

Puthtm vrieseanes. Schott. Hook. f., F1. %it. Ind. vi. p. 552. A big 
half-woodv climber, in chief part, epipJiytic, in di~tribut~ion ~psamo-rnalays%n; 
in the Plains (%me I )  common from Kobo and P~harnlllih (37039), (Zwe 2) 
to Pasighat. andnohhwards into bhe Hills . in the Hill?, (Zone 3) a t  Janakmukh 
(3712I)) and on to Renging, rarcly in flower and clcpending upon some 
accirlental opening up of the  fore~t . to  attain ih ftrll devnlclpment ; flowers mere 
found in Dec~mber. Engler (Pflanzenreich IV.  23 B. 1905, p. 23) takes the 
view t h t  whet has been regarded as Himalejraa P. wieeeanua shollld be 
reforrcd to P. Car&~~rt.E' but hn lines of parting between species are too 
@rb~trary, and withput materid ftorn Saimstra, cannot well be followed. 

L ~ I u N ~ ~ .  Aminotes.l~int~<. l lsrb; i r l t l~r  ?l r io ; ( in  Ztmel) b!rthsKl1ndi1 
river near Sadiyo (32672). 
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Wolffia Rllel~elli, Schleid. : W. a ~ r h i z a ,  U'inim. Hook. f., P1. Brit. Ind. vi, 
p. 567. The smallest of the higher p1ants:a micute aquatic herb, in distribu- 
tion t,hrough the tropical add temperate parts of the World, in the Plains, 
(Zone I )  by the Kundil river hear Sadijta (92073). 

' 

a A.H$mBcc&e. . 
Lopl~otoenrpas gt~parmnels, Smith. : Sa,qittaria , q i n ~ ~ n n e n ~ i s ,  II. B. & 

K. : Hook. f., F1. Brit. Ind. vi, p. 661. ' An aquatic herb, in distribution 
Indo-malayan and to Australia, fouild (in Zone 1 )  in the Plains a t  Sadiya on the  
edges of rice-fields (32647), in flower and in fruit in August. 

Cyperame. 

Kyllingir hrevifolin, Rottb. C. B. (.larice in Hook. f. PI. Brit. Ind. vi, 
p. 588. ti small perennial sedge, in distribution round the world, in the Hills 
(Zone 3) in Balek, and (in Zone 4) ple~tifully, on the olearings of Rabuk from 
1,500 It. to 3,100 ft. or 457 t o  945 ml (37646) and making a swa~d by   he 
Dihang opposite the camp a t  Yambung. 

Fycreas g l o ) o s ~ ~ s ,  Reichb. P. crrpillnl.ia, Nees. C. B. Clarice in Hook. f., 
F1. Brit. Ind,  vi, p. 591. A perennial sedge of ~nc-dcmte size. in distribution 
through the Tropics and Temperate regions of the old World, in the HilIs 
(Zolze if) in the sand of the Dihang bank near upper flood limit opposite Tanlbung 
a t  940 ft. or 274 m. (36009), in the variety 17u.itln. C. B. C1larl;e (in Philip. 
Jonrn. Sci. ii. ('. Botany, 1907, p. 80) called i t  a sylvan species, but in the 
Abor Hills i t  grows in neglected clearings. 

Cypcn~s nivcas, Retz. C. R. Clarke in Hook. f., FI. Brit. Ind. vi, p. 601. 
A small ~erennia l  sedge, a tnrf-plant by habitat,, with a distribution not easily 
cla8sitied, extending all along the Hinlslaj.a, through northern B~irrria and inta 
the mountninons provinces of soiith-meutcrn ('l~illr? ; it ap1w:LrC: here and there 
~ o n t h  of this 11p t o  a distdnce of 300 inilcs froill the ITilunlaya ; in tlie I'lajue 
foiind (in Zone I) only upon t l ~ e  I(emi chayri (38120) ~ n d  there rather rare ; i t  
was sought for in vain on the Pilung chapri. It flonered in March. 

Cpperl~a diffrlsrCI, Vahl. C. R. Clarlre in Hook, f . ,  F1. Brit. Ind. vi, p. 
603. A perennial sedgc, in distribilt,i?n p.ntropic. and beyond in the warn1 
t3emperrrtje regions ; in the Rills, (in Zone 4) on the cast b a l k  of the Dihang 
opposite! thc camp a t  Yamhung, and on old clea~.inq:s a t  low levels between 
Yamhung and 8issin. and het,wcen Rotnng ant1 Pollging (37502) md alsv 
npon a clearing a t  Rotlmg at  1.600 f t .  of 488 lu., its highest. 
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Marlscus sicberianos, Nees. C. B. Clarke in Hook. f., F1. Brit. Ind. vi, p. 
622. A fairly large sedge, in distribution pantropic and into the warm tern- 
perate regions ; in the Plains, (Zone I )  only once found, and that on the 
Kemi chapri (3R116), not yet a t  flowering in February. 

Fimbristylis diphylla, Vahl. C. B. Clarke in Hook. f., F1. Brit. Ind. vi, p. 
636. A sedge of moderate size, in distribution pantropic and in the warm 
temperate regions of the World ; in the Hills, (Zone 4) a t  700 ft. or 213 m. in 
some old clearings on the north bank of the Dihang opposite Rotung, which 
carried a growth of small trees (37510). 

Finlbristylis juneiformls, Kunth. C. B. Clarke in Hook. f., F1. Rrit. 
Ind. vi p. 647. A rather small sedge in distribution Indo-malaysian, in the 
Plains, (Zones 1 and 2) in the sward of the Kemi chspri (38114), and on the 
Pilung chapri, flowering in March and (in Zone 4) in a pig-wallow at 5,500 ft. 
or 1,646 m. in forest above Rotung. 

Scirpus setacens, Linn. C. B. Clarke in Hook. f., F1. Brit. Ind. vi, p. 
654. A small sedge, in distribution through the warmer parts of the Old World ; 
in the Plains, (Zone 1) in mud of the Brahmaputra left by the falling river at 
Pobamukh (38235), in March. 

Seirpns ternotessis, Reinw. Scirplis chinensis, Munr?. C. B. Clarke 
in Hook. f., F1. Brit.. Ind. vi y. 662. A large sedge, in distribi~tion Himalayo- 
chinese ; in the Hills, (Zone 3) a t  Renging (36685) in the form estoszls. 

Stletla elatcr, Thw. C. B. Clarke in Rook. f., Brit. Ind. vi, p. 690. A 
perennial sedge of moderate size, in distribution Indo-malayan and in eastern 
China ; in the Hills, climbing through bushes, leaning on them (Zone 3) at 
Janakmukh (37250) and upon the south face of Bayu a t  about 4000 ft. or 1219 
m., on the edge of 8 clearing near Renging camp, (Zone 4) st Ripshing Sieng 
5,700 f t .  or m. upon the bank of the Dihang opposite Rotung in the edge of 
the forest a t  800 ft. or 245 m. (37504) a t  Rotung village and upon the hill 
c r e ~ t  in~rncdiately over it a t  2400 f t .  or 731 m., on " Signal hill " over 
Yarnbilng camp, and on the edge of the foreet a t  the side of the clearings of 
Pangi village a t  3,800 ft. or 1,159 m. 

Cores Tbomsonf, Boott. C. B. Clarke in Hook. f. ,  F1. Brit,. lnrl. vi, p. 703. 
A perennial sedge of moderate size, and very interesting, growing in river-beds 
where i t  is half the year submerged under a moderately rapid current, and half 
the year exposed, in distribution Himalayo-chinese, its eastward ext'ension 
ending with the Ichang gorge ; in the Plains. (Zone 1) in the bed of the Rrahma- 
putm a t  Kobo (37088) on the wide shingle flat, and a t  Pobamukh (38232) on a 
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shingle flat there, in the Hills, (in Zone 4) in the Sireng river a t  its mouth, but 
nowhere in the Dihang whose current seems to be too fierce. It flowera in 
March. The inflorescence is short and very tough. After flowering the Rains 
come and the river rises over the plants. Whether the seeds ripen before this 
happens or after, was not ascertainable ; but a t  the end of the Rains when the 
rivers fa 11 from off the plants, then the seeds are held still on the infrnctescence 
and there they germinate. During the Rains the current has bowed the whole 
to the ground, and in contact with it the se(ds put out their roots, not only 
finding the river bed, but invariably a small collection of debris caught and 
held as the lagging waters finally drain away. In this way the generations 
of plants are perpetu(tl1y " walking down stream," each new one 20-25 cm. 
below the last. The upstream distribution is probably done by wading birds 
catching their feet. The new seedlings must secure their position before the 
next Rains or they are certainly lost. 

Carcx rara, Boott. C. B. Clarke in Hook. f., F1. Brit. Ind. vi, p. 713. 
A perennial s;.dge of moderate size, in distribution Indo-malaysian extending 
t o  Australia and Japan, but rather irregularly ; in the Hills, (in Zone 4) covering 
the centre of the swamp Ripshing Sieng a t  5,500 ft. or 1,676 m. (36980), and 
in the first of March just in flower. 

Corex crueiota, Wehl. C. B. Clarke in Hook. I., F1: Brit. Ind. vi, p. 715. 
A perennial sedge of rather large size, in distributicn As~amo-malaysian but 
also in Madagascar. It was found in partial shade or in openings in the 
forest (in Zone 3) from the river bank just below flood limit a t  Janakmukh 
(37149) to above Rengingcamp a t  5,100 ft. or 1,554 m. and back (in Zone 4) 
on an exposed hill face over Rotrig.  On the top of "Signal hill " over Yam- 
bung and on clearings over the Libang stream. Its flowers are prcduced a t  
the end of the Rain and apparently in the Abor Hills sparingly. 

Carex bllclna, Nees. C. B. Clarke in Hook. f. ,  F1. Brit. Ind. vi, p. 717. 
A perennial sedge of rather large size, in'distribution Indo-malltysian ; in t,he 
Hills (in Zone 3) on a dry exposed ridge a t  4,700 ft. or 1,433 m. upon the 
south slope of Bapu (36967). 

Carer Dnrrans, Nces. C. B. Clark; in Hook. f., Fl. Brit. Ind. vi, p. 722. 
A fairly big perrnnial sedge, in dist.ributitn lndo-nlalaysian, and in east 
China, in the I I i l l~ ,  in (Zone 4) found a t  Rotcng on the edge of the gorge of the 
Bihang a t  1,300 ft. or 336 m. (37381), with its bright red fruits in December. 

Carex eon~poslta, Root,t. C. B. Clarke in Hook. f., F1. Brit. Ind. vi, p. 724. 
A rathcr large perennial sedge, in distribution Assanlese ; in the Hills scattered 
(in Zone 4 )  in t,uft,cl over the surface of the swamp Ripshing Sieng, a t  6600 it. 
or 1,676 m. (36974). 



Fares insignis, Boott. C. B. Clarke in Hook. f., Fl. Brit. Ind. vi, p, 726. 
A rather large perennial sedge, in distribution Assarnese, in the Wills (in 
Zone 4) plentiful in shade on a bank facing.so~th over the mouth of the Ysmne 
at 1,600 ft. or 489 m. (3GlSS). 

Orrmina. 

Paspalam conjrgatnm, Berg. Hook f . ,  F1. Brit. Ind. vii, p. 11. An 
a n n d  grass of moderate size. and in dist~ibnbion pantropic, and in the wen 
temperate regions ; in the Hills, interestihg as the grass which comes neerest 
to making a sward, fof on well-trcdden pathsides it is able to hold the ground 
in patches. Such pal 11 b are naturally close to villages and the plant was found 
(in Z o , ~ e s  3 and 4) a t  Balek, Ponzing, Rotung, Bsbuk (37672) and Pangi. It 
was seen also by the side of the Shile stream between Ralelz and Janakmnlth, 
and a t  Yarnbung, in both places on routes from populous villages to passages of 
the river Dihang. It was found fudher upon old clearings a t  Rot~lng, and 
north of the Dihnng opposite Rotung 'towards Ponging (37518) amcng small 
tiees of iMallotus and tufts of Saccharurn. 

13achne albens, Trin. Hook. f., F1. Brit. Ind. vii, p. 22. A rather low 
creeping perennial grass, in distribution Himalaya-malaysian : in the Hills, 
(in Zone 3)  upon a small opening in the forest on the north face of Bapu at 
5 700 It. or 1,737 m. (36989) and (in Zone 4)  in tbe edge of the forest by 
clearings of Pangi village a t  3,800 f t .  or 1,158 m., (37788). 

Panicurn Cras-Ualli, Linn. Hook. f., F1. Rrit. Ind. vii, p, 30. An annual 
grow nf moderate size, in distribution pantropic, and in the warm temperate 
regions ; in the Plains, (in Zone 1) conlnlon a t  Sadiya in moist places (357811, 
ia the variety stcrgninvm. 

Yanic~lm Indiel~rn, Linn. Hook f., F1. Brit. Ind. vii, p. 41. A slender 
grass, in distribution Indo-rnalaysinn, in the Hills, common (in Zone 4) on the 
clmringa of Kalek between 2,000 and 3,800 ft. or 610 and 1,158 m. (375701, 
in the variety elntttm. 

Panier~m incisem, Munro. Hook. f., F1. Brit.Ind.vii, p. 51. A rather 
small perennial grass, in distribc~tion Assamese ; in the Plains, (in Zone 1) not 
uncommon upon the bnn]<n of the Brahnlaplltra a t  Kobo and between Kobo 
arrd Pobamukh (36315, 37056). . 

Panicurn sermmtosum, Roxb. H o d .  f . ,  PI. Brit. Ind. vii, p. 54. A 
perennia scrambling pas s  of considerable size, in distribution ~ n d o - m l e ~  
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sian, in the I'lains, (in Zone I )  common at one spot on the bank of the Brehma- 
putra between Kobo and Pobemukh. 

Panietim plicntum, Lamk. Hook. f., F1. Brit. Ind. vii, p. 56. A perennial 
grass capable of attaining a very ~onsidera~ble size, in distribution Indo-melay- 
.sian ; in the Plains, found (in Zone I) on the pethside a t  Kobo (37086), in the 
Hills, (in Zone 3) on the south face of Rapu at.4.700 ft. or 1,433 m. on a dry 
ridge common (36968), and (in Zone 4) anlong the clearings of Rotung 
billage (37630) in the Mainbung gorge and over Pangi a t  3,800 ft. or 1,168 
m. on the edge of clearings.. 

4 

Pankum pilipes, Nees and Am. Hook. f., F1. Brit. Ind. vii, p. 57. A 
perennial grass of moderate size, in distribution Mascarene and as regards 
Asia Indo-inalaysian, to Aust,ralia and the Pacific ; in the Hills, (in Zone 3) 
'in open places on the river banlc above flood level near Janaknlukh (37200) 
and by the Sipi stream. 

Pa~iict~m ~l~~ciualum, R8ddi. IIook. f. ,  F1. Rrit. Ind. vii, p. 58. A rather 
small perennial grass, in distribution Indo-malarsian and in Ainerica : in the 
I'lains, (in Zone 1 )  a t  Kobo upon the pathside (37009). 

Icl~nantlius pdlens, Munro. Hook. f., FI. Brit. Ind. vii, p. 60. A rather 
small grass, in di~tribut~ion, pantropic : in the Hills (in Zone 3) on the south 
face on Bapu on a pathside just above the village of Halek (36956) end in 
shade again a little higher a t  2,300 ft. or 701 m. (369b7) and higher still hpon 
s dry ridge ,at 4,700 ft. or 1,438 m. (36969). 

Th~sanolrrena maxima, 0. Ktze, T. ogrosfis, Nees. Hoolr. f., P1. Brit. Ind. 
vii, p. 61. A tall reed, in distribution Indo-mnlaysinn, and in eestern ('hina : 
in the Hilb in three rather similar spots, (in Zone 3) upon the undercliff at 
Jenaknlukh just above flood level (37210), and (in Zone 4)  upon the rock which 
rises out of the river called Icekar Monying (37619) and thirdly at Puak near 
the river. 

Bplismcnt~~ camposltuq Beauv. Hook. f., FI. Brit. Ind. vii, p. 66. A 
grass bf moderate size, in distribution almost pantropic ; no small gram id more 
a forest plant in my region than this ; in the Plains ( Z o n s l )  got by Griffith st 
Sadiya, and recorded by him under the name Orihopogon (Noialne, iii, p. 
43), not uncommon at. Kobo in immature forest (3591 I ) ,  in the HilIs, (in Z o ~ e  3) 
at Janekrnukh, and over Balck a t  2.000 ft. or 610 m. rare, then on soils 
derived from tlie Abor Volcanic rocks frequent from Ilenging camp (36715) 
and over it (into Zone 4) to Rotnng (37611, 37612), and over it to 3,000 fb. or 
914 rn. and to the hill over the Libang stream a t  2,600 ft. ar 792 m. 



406 RECOBDS OF THE BOTANICAL SURVEY OF INDIA. 

Arundinella Intricate, Hughes in Kew Bull., 1920 p. 112. A tufted grase 
of moderate size, and peculiar habitat, growing on rocks which are submerged 
by the fierce current of the Rains, adhering in a remarkable way with a very 
tightly interwoven mat of roots, in distribution Assamese ; in the Hills, (Zone 
4 )  in the upper part of the bed of the Dihang below flood level under Ponging 
and under Rotung a t  700 ft. or 213 m. (37371) and up to  Yambung at least. 
It was in flower in December. 

Arundinella Walliel~ii, Nees. Hook. f., FL Brit. Ind. vii, p. 75. A smell 
reed partial to  dry banks, in distribution Himelayo-burmese with an exten- 
sion beyond the Bengal plains in Chota Nagpur ; in the Hills (in Zone 4) at 
extreme flood level upon the bank of the Dihang opposite Yambung a t  900 ft. 
or 174 m. (36010). 

Setaria glauca, Beauv. Hook. f., F1. Brit. Ind. vii, p. '78. A rather small 
annual grass, in distribution pantropic and in the warm temperate regions; 
in the Hills, (in Zone 4) upon the bank of the Dihang under Ponging, and at 
the mouth of the Side river in sand (36036) and upon the clearings of Psngi 
village. 

Oryza sativr, Linn. Hook f., PI. Brit. Ind. vii, p. 92. The Rice plant 
in cultivation all round the world, but of eastern origin : in the Pleins, (Zone 1) 
a t  Sadiya an early race is sown in April and reaped towards the end of August 
(Ronga ahu, 32549, 32628) or sown later and reaped later, the season being 
accommodating enough, and later races are also grown, one of which is Bogs 
ahu (32550) : in the Hills (Zones 3 and 4) and on the Ralek clearings under 
the hills (Zone 2), the Abors grow rice as their main crop, but the seeson of 
thiv war nearly over a t  the time of the Expedition : and their spring crop 
was not sown a t  any place visited. One race only was actually found 
still growing (37491 from Rammidambang, 37561 from Kalek) ; its grain is 6 
by 3.5 mm. 

I t  appears that the Abors grow other races of which two would Reem to be 
the Pe-shi-am and Dang-gem-am of Lorraine's Dictionary, Am being rice, 
while Ali is paddy. 

The clearings bearing rice were observed to ascend to 3,800 ft. or 1,158 
and at that height the crop was garnered in the last days of the year ; but 
lower elevations it is garnered much earlier. 

Colx Lachryma-Jobi, Linn. Hook. f., F1. Brit. Ind. vii, p. 100. Job's 
Tmrs, a grass of moderate size, wild and cult,ivated through the warmer parts 
of Asia, and cultivated elsewhere in the Tropics ; in the Hilla (Zme.~ t? anad) 
there are three varieties, one, the ordinary wild plant with a very hard coat 

the fruit was found by Renging camp (36732), the aecond and commoneat# 
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being exteneively cultivated has a reddish soft coat (No. 37539 from Rotung, 
no. 37217 frorn Aieng, and No. 37559 from Kalek) : the  third is like the second 
in its thin coat and general growth, but the coat is pale green t o  maturity 
when i t  goes greyish white (No. 37560 from Kalek). Both the second and the  
third may be classed under the variet,al name Ma-yuen, Stapf. The Abors 
grow Coix mixed with rice in the clearings a t  lower elevations, or 
mixed with rice and Elezlsinc in those at higher elevations. It ripens 
in December and January. 

Zea Mays, Linn. Hook. f., F1. Brit. Ind. vii, p. 102. The Maize, e tall 
grass of American origin which is cultivated round the World. I n  the early 
dzys of Sadiyrt as a British outpost, much good maize seed was distributed 
along the border. I n  the Plains (Zone 1) i t  is cultivated about Sadipct, in the  
Hills (Zones 3 and 4) the Abors grow i t  a t  all the  villages calling i t  Sa-pa, 
Se-pa or Te-pang. 

lmperata arundinacea, Cyrill. Hook. f. ,  F1. Brit. Ind. vii, p. 106. A 
perennial grass of moderltte size, in distribution pantropic, a sun-demanding 
grass : in the Plains, (Zone 1 )  in open land a t  Sa.diya, Kobo by the river Brahma- 
putra arid (in Zone 2) on the Kemi chapri, in the Hills (in Zone 4) on the 
margin of the Dihang where the clearings ofponging descend to  i t ,  and in 
sirnilnr places upon both banks of the river near Y.ambung, affording a certain 
amount of grazing to  the villagers' mithrtn. It comes into flower in March. 

bliscrrnlh~~s ncpalensis, Hack. Hook. f., F1. Brit. Ind. vii, p. 107. A 
tall perennial grass, in distributior! Himalayo-chinese : in the Hills (Zone 3), 
upon the gravel of the undercliff a t  Janakmulch in plenty (37206), and upon 
a steep shingly bank fachg south in the Serpo valley near Renging camp. 

Saecharum officinarum, Linn. Hook. f., F1. Brit. Ind. vii, p. 118. The 
Sugar-cane, a big grass of Asiatic origin, now cultivated all rour~d the World : 
in the Plains, (Zone 1)  grown on a small extent a t  Sndiya, in tbe Hills, (Zones 
3 and 4) in tiny patches within the Abor villages of Balek, Ponging and Pangi 
which for the moat p ~ r t  must be fenced from the village pigs. The Abore 
call i t  T a - b ~ t .  Doubtlees they grow i t  rather more extensively than was 
observed probably in all their villages but the three named were the only ones 
except Aieng, in a normal etate a t  the time of the Expedition. 

Seechrrrm rrnndlnaceem, Retz. Hook. f., F1. Brit.. Ind. vii, p. 119. 
A vcrv tall perennial grass, in distribution Indo-melaysian, and in eastern 
China, in the P l n i n ~  (Zone I )  common a t  Sacliya about the limits of the grazed 
land around the village, and in secondary jungle beyond (35776) ; on the 
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edge of the Kemi chapri near Kobo, anil (in Zone 2) close to €he river at 
Pasighst, in both the places associating with B o ~ b a x  and Zizyphus, in the 
Hills, (in Zones 3 and 4) it m y  associate with Saurauja upon old clearing0 
es seen at Ponging, Rotung and Yambung, but ebout $he first two it ia 
relatively rare. It appears however to  show that the climate as one proceede 
deeper into the Hills suits it better, and within the area where it grows about 
Yambung it might almost be called common. Prom this place looking north- 
werds there seems to be plenty of i t  upon clearings. It occurs at  stream 
junctions as well as on clearings and is to be found a t  the mouth of the Sireng 
river, that of the Yambung and a t  the junction of the hwo streams which 
together make the Yambung. The Abors call it Le-ee. 

Ischaemum rngosum, Salisb. Hodk. f . ,  F1. Brit. Ind. vii, p. 137. An- 
annual grass of medium size, in distribution Indo-malaysian, in the Plains, 
got (in Zone 1 )  by Griffitli a t  Sadiya (Notulae, iii, p. 93). 

Pogonatherum saechmoidenm, Reauv. Hook. f . ,  P1. Brit. Ind. vii, p. 
141. A small perennisl grass, of excessively drained places, in distribution 
Indo-malaysian, in the Hills, on rocks about the upper flocd limit along the 
course of the Dihang (Zone 3) a t  Janakmukh, (Zone 4) under Ponging and 
Rotung, a t  Puak and a t  Yambcng. 

Artl~raxon rudis, Rochst. Hook. f., Brit. Ind. vii, p. 144. Andropogon 
cnstrnlus, Griffith, Notulae, iii, p. 89. A grass of medilurl size, in distribu- 
tion curious, Ceylon and Upper Assam, in the Plains (Zone I), got by Griffith 
a t  Sadiya in January, 1836 " in canipis graminosis," which should indicate the 
grazing land round the village. 

Andrapogon mimilis, St,eucI. Rook. f . ,  F1. Brit. Ind. vii, p. 179. A 
grass of mc derat,e size, in distribution 11ido-malayxian, found on the plains 
the top of Assam, e.g . ,  Sadiya. 

Andropenon zizsnioides, Mcrrill. A .  aqitnrros~r,~, Linn. Hook. f . ,  
PI. Brit. Ind. vii, p. 186. A tall gras9, in Africa, anti a,s regards Asia in dh- 
tribntion Indn-rnala~sirrn ; in thc Plains (Zone I ) ,  recorded by Grifith 8s 
found a t  Fadiya (Nottr lnp,  iii, p. 8.7). to which reco~d he adds the ststcment, 
that possibly two species are confused under the cnc name. 

Andropogon adenlntna, R ~ t , z .  Hook. f. ,  F1. Brit;. Jnd. tvii, p. 186. A 
low perennial grass, essentially one of places where a sward is possible, in dis- 
tribution Indo-malaysian and through to the Farifir, id the Plsina (Zone 11, 
common in the grazing grollnd ronnd Sadiytt, in the I I i l la  (ZMP 4), close to the 
villttge of Rotung, and llpon the side of the path from Yanibl~ng to Pengi near 
the east bank of the Dibng.  - 



Tllenlcda gigantea, Hack. Anthisti~ia gigantea, Csv. Hook. f ., F1. 
Brit. Ind. vii, p. 216. A very tall grass, in distribution Indo-malapian, in 
Australia, China and to  the Pacific, in the Hills, not found towards the plains, 
but found (in Zone 4) within the rainscreen of Bapu by the I b m g  stream near 
Pongisg, ncar Kalek at 3,300 ft. or 1,006 m., and in greater quantity about 
Yambung between 900 ft. and 1,500 ft. or 274 and 457 m. along with Phalaris. 

Cornotia stricta, Brongn. Hook. f., Fl. .Brit. Ind. vii, p. 243. A small 
grass in distribution Indo-Burmese, and also in the  Hawaiian islands ; in the  
Hills (Zo~ze 4) growing in dense tufts upon rocks in the gorge of the Yambung. 
from 1,000 to  1,200 ft. or 305 to 366 m. (37757). 

Polypogon monspclicn~is, Desf. Hook. f., F1. Brit. lnd.  vii, p. 245. An 
silnual tufted grass of moderate size, in distribution pantropic and also in the  
warm temperate regions ; in the Plains (Zone 1) springing up in the camp a t  
Kobo (38109) and flowering in the end of February. 

Sporobolu sdiander, Beanv. Hook. f . ,  F1. Brit. Jnd. vii, p. 247. A grass of 
moderate size in distribution Indo-m~laysian and to Australia, in the Plains 
(Zone I ) ,  obtained by Griffith a t  Sadiya in April 1836 (Notzilae, iii, p. 44). 

Sporobol~rs irdicus, R. Brown. Hook. f. ,  F1. Brit. Ind. vii, p. 247. A 
grms of fair size, in distribution pmtropic ; in the Hills'(Zone 4) upon old 
clearings, as a t  Rotung (37541 ~ 'angi  and Babuk ; and upon pathsides a t  
Ponging and Pangi. At the labter place it was particularly prevalent in the  
lower parts of the big clearing north of the village. 

Cyoodon dactylon, Pers. Hook. f . ,  PI. Brit. Ind. vii, p. 288. A sni~rll 
pvrenu~al grass, in distribution pantropic, and into the temper at,^ regions, in 
t l ~ e  P ~ a r n e  (Zone I ) ,  on t l l ~  s ~ ~ n d y  bank of the Rr,zhnlaputra below extreme 
tlood level. and it1 the Hills (Zone 4) upon the east bank of the Dil~allg near 
Y~rmbmlg camp. 

Ele~~s i~ lc  M i c a ,  Gaert,n. Hoolr. f . ,  Flu Brit. Tnd. vii, p. 293. An annntll 
~ S S  of nlodrrate size, in clistribiltinn throughout the Tropics of Bhe Old ; 

World ; in the Plains ( Z o ~ t e  I )  a t  Kobo only. 

Eleusiar cnracana, Gaertn. fiook. f . ,  F1. Brit. Ind. vii, p. 294. A n  
nnnnsl cnltivnted grass, obviously derived from E. indica, but quite reason- 
ably regarded as a spocies, muoh grown along the Himalaya and elsewhere ; 
ir1 the Ilills. (Zorres 3 and 4) aft,er rice the chief grain rrop of the Abora, who 
nuke a light beer fro111 it. It is tto be forlnti it1 cvery village, but one race only 
was obsrrverl. It WRR collected a0 Aieng under the nlurlbor 37318, a t  Ram- 
midarnLtb~lg under 37497, rrlld u t  Ibotulrg nndcr 37640. 
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Phragmites Korka Trin. Hook. f., F1. Brit. Ind. vii, p. 304. A big reed, 
in Africa, as regards Asia Indo-malaysian, and through to Japan and 
Australia, the more moist the climate the more abundant : in the Plains 
(Zones 1 and 2) common on the banks of all the rivers where it does a great 
work in bringing about the closing of backwaters. From the banks it may 
get detached and live long enough to outlast the flood and lend a temporary 
existence in the bared river bed : thus i t  comes to associate with Hornonvia, 
but it never flourishes in such positions and probably does not outlast the 
succeeding Rains. I believe that it is the " Arundo No. 5 " of Grifith'e 
Journal, 1. p. 48, which he got a t  Sadiya. Under the Hills between Pasighat 
and the hill-foot below Balek upon the Pleistocene gravels it takes possession 
of clearings, and in the Hills (Zone 4), it takes possession also of the clearings 
on " Signal Hill " over the Yambung camp. 

Triraphis madagascarlensls, Hook. f. Neyraudia madagascariensis, Hook. 
f., F1. Brit. Ind. vii, p. 305. A tall reed, in distribution in Africa, and 
as  regards Asia Himalayo-malaysian, and through China : in the Hills (Zone3), 
on a shingly clearing below Renging cemp in the Serpo valley end (Zone 4) 
very common along the banks of the Dillang just below extreme flood level 
in the Rotung gorge a t  700 ft. or 213 m. (37511). 

Erogrostlv amabilis, Wight and Am. Hook. f., F1. Brit. Ind. vii, p. 317. 
A small annual grass in distribution Indo-Burmese or possibly Indo-malny- 
sian : in the Hills (Zone 4 ) ,  upon the edge of a well trodden path jrlst below 
the stockade of Pangi village in association with Paspalurn crmjugalum 
forming a sward. 

Centotheca lappacer, Desv. Hook. f . ,  F1. Brit. Ind. vii, p. 332, A peren- 
nial grass of moderate size, in distribution in Africa and as regards Asia Indo- 
malapsian, extending to eastern China and the Pacific ; in the Hills (Zone 4)  
found only upon a few old clearings a t  the back of the rain-screen of Bapu, 
e.g., at Rotung, and across the Dihang from Rotung towards Ponging (375171, 
and towards Sissin from Yambung (36019) between 800 and 1,400 ft. or 214 
and 427 m. 

Trltieam velgare, Vill. Hook. f . ,  F1. Brit. Ina. vii, p. 367. The Wheat 
plant, cultivated in all suitable climates of the World of which the Abor Hill8 
do not furnieh one, only in the Hilh (Zones 1,  2, 3 and 4), a t  tbe camps of the 
Expedition springing up freely from accidentally scattered grain. 

Arundlnarla gill~tblana, Munro. Hook. f., F1. Brit. Jnd. vii, p. 379- 
A Large bamboo, in distribution, Assamese : in the Hills, (in Zone 3) st;erile 
and therefore a little doubtful, on tLe aurnmit of Bayu at 6 ,BFG ft. or 1,91° 
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m. (36550) attaining a height of 10 m. A bamboo similar t o  this by descrip- 
tion was observed by Major F. H. Sweet upon the upper part  of a mountain 
north of Damroh. 

Arundinaris Mannii. Gamble. Hook. f., F1. Brit. Ind. vii, p. 383. A wide 
sprawling bamboo, unfortunately found sterile only, but a close match of the 
Khasia Hills specimens on which the species is founded. It is in distribution 
Assamese. As found in the Abor Hills the thin stems are solid, and they hang 
from the very top of the forest in long streamers. in the Hills (Z~ t re s  3 and 4 ) ,  
it, affects the steepest slopes. Near Ponging i t  was seen a t  1,200 ft.  or 366 m., 
bnt it is rare a t  such low levels ; on the south face of Bapu i t  was found ar; 
4.000 to 4.500 ft. or 1.219 to 1.378 m. On the " Razor edge ridge " between 
the Igar and the Lalik streams i t  is very common. over Rotung i t  was a t  3800 
ft. or l,l.5X m. and over Renging camp it  was plentiful from 3.000 ft. t o  5,100 
ft,  or 1,554 (36301) in places where the drainage is extreme. It was seen also 
near Kalek. 

Griffith got what, he ca!ls a subscandent bamboo (Jo7rvna1, 1 ,  p. 4 2 )  in the  
hIishini Hills and it is rclasonable to ask if it. were not this species. 

Ba~nLusa pdlida, M ~ ~ n r o .  11001;. f . ,  Fl. Brit. Ind. vii, p. 389. -4 large 
bamboo, in distribution Assamo-burmese, in the Hills (Zone ,?), by the Dihang 
north of Janakmukh (37202). 

Derldroenlamus ~anriltanii.  Nees and ilrn. Hook. f., F1. Rn t. Ind.  v i ~ .  
p. 405. A very large bamboo, in diqtribntion ~-li~~zalavo-burr~lese, if reallr 
wild in C:ar!lwahl, or if not Assamo-burnlese ; in the Ilills (Zoaes  3 a11d 4),  
Ilpon the stecpest slopes and slopes at their steepest. and so by the conforma- 
tion of the hills making belts 1.pon them. I t s  c.nlms are rather weak, and 
fall across each other a t  all manner of angles making it difficult to  pass straight 
through a belt. and a t  them the innumerable Abor hunting paths alwaya get 
Inst,. South of Hotlung these belts are particularly well developed. The 
plant occurs as low down a4 the mouth of the Yalnne and a t  least as high as 
4,600 ft. or 1,402 m. I t  was not flowering. 

Dcndroerlnmr~s Hookeri. Mvnro. Hooli. f . .  I?]. Brit,. Ind. vii, p. 405. 
big bamboo, in distribntion Assamo-burmese ; in the Plains (Zone 2 )  a t  

'Pasighat, in the Hills, (Zovcs 3 nwd 4) planted and cultivated in a desultory 
way by the Abora. Balek takes its name from the extensive grove of this 
11:inihoo upon tht. east of the village, which grove the villagers say was 
planted wven generations back (36886). It orcllrs again in noteworthy 
(l11~ntit.y on either side of tlie Jlihang near tlie mouth of the E'ambung 
utrea~n Di-bans! is an Abor word for Bamboo and E-pawb ie another. 
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Pseudostaehyum polymorphum. Munro. Hook. f . ,  Bl. Brit. Ind. vii, p. 
109. A large bamboo, in distribution Assamo-burmese : in the Plains (Zae 1) 
:lose to  the bank of the Brahrnaputra between Kobo and Pobamulih with new 
\-oung shootsand a t  the aame time flowering from old culms 3-4 m. high 
(35923). 

Cepbslostachyum fuehsianum, Gamble. Hook. f., P1. Brit. Ind. vii, p. 
413. A small half-sprawling bamboo in distribution Assamo-burme~e; 
in the Hills (Zone 4 ) ,  upon the edge of the forest limiting the clearings of Pangi 
\village a t  3800 f t .  or m. very abundant and with new shoots 2 m. high in early 
January (37778). 

Dinoehloa MeClellandi, Kurz. Hook. f . ,  F1. Brit. Ind. vii. p. 415. A 
long sprawling bamboo, in distribution Assamo-burmese ; in the Hills (Zone 3), 
upon the south face of Rapu about 4600 it. or 1402 m. a t  a place where the 
slope is of the steepest, growing in small sheets (36535). The Abors called it 
Ta-bu. 

Undetermined grass. The north and west edges of the swamp Ripshing 
Sieng (Zone 4) were found to be bordered by a tender grass, suggesting a Poa. 
the stems running and rooting in the oozy ground, the leaves 20 cm. and 
more long, by 2 mm. in width. Though appearing succulent, no signs of 
grazing animals were observed. There were no flowers. 

(This species was omitted from p. 287.) 

Begonia lnflata, C. B. Clarke in TTook. f . ,  F1. Brit. Ind. ii. 11. 636. A 
tall Begonia growing 1 m. high, in distribution Assamese. I t  was found 
uwally by streams, e.g., (in Zone 3 )  on the banks of the heerpo, or (in Z o ~ i r  
4)  on the hanlra of the Sircng a t  750 ft .  or 228 m. (37586), the banks of 
tke heide, of the Igar at 2000 ft. or 610 m. (37623) ; but it was not confined 
to  such 1,lai:es and was got between Rotung village and the Sireng river 
I louth, over Rotung a t  3600, 4700,-4800 and 5000 f t. or 1097, 1433. 1633 
and i521 m. the laat in a pig-wallow, between Rotung and Kalek at 2000 
and 3000 ft. or 610 m. anrl 914 m., north of Kalek a t  3000 ft. or 914 m. 
(37674). above Bnbuk at 9800 ft. or 1158 m. very commonly (37856). and on 
the lido of '' Signal Hill " towards the Yambuq  stream. I t  was found in 
fruit, but not in flower. 
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SUMMARY. 

1.   he report contains an  enumeration (pp. 203-412) of all the plants cof- 
lected upon the Abor Expedition of 1911-1912, except the Al& for which see 
a separate paper in these Records by Miss Nellie Carter, D.Sc. 

2. The Botanical Survey party was with the  Expedition from Novembef 
29th, 1911 to March l l t h ,  1912, and made an  attempt to  collect, especially, 
every Spermatophyte observable between the base camp a t  Kobo, and head- 
quarters a t  Yambung. A little collecting was done, also, before the Exye. 
dition about 8adiya (p. 1). 

The area collected over extends, as is shown by the map a t  the commence- 
ment, from the middle of the top of the Assam plains, through the outer line 
of hills and for a short distance into the second line. 

3. The area is considered as that of the  most uniform numidity in India. 
It is described an pp. 4- 7. This uniform relative humidity is indicated in the  
tables on yp. 7, 66 and 155. The rainfall is seasonal (pp. 7 and 156) ; and 
there is a slight periodicity inleaf-fall (pp. 39-41). I ts  soils are indicated 
onp. 10. 

4. A temperature curve is given on p. 9 showing ~ b o r - l a n d  to have such 
changes through the months as are typical of the northern temperate zone, 
and to differ from most of India where a three-season cycle prevails. 

5. Abor-land and Singapore are compared, tho relative humidity of the 
two differing little, and the average temperature differing little, but the 
distribution of temperature through the y&%r differing greatly. 

6. Abor-land (the area explored) is divided into 4 zones on p. 6 ; and zones 
2 and 3 of them exceed the others in humidity. 

7. As floras existing under extreme conditions reveal past hytogeogra- 
phic changes more clearly than floras of normal climates, the Abor-land flora 
posscsses considerable scientific importance. 

8. It is described from the ecological point of view on pp. 20-43. There 
is the magnificent climax forest of the losms of the  ylsina (1). 20), modificd 
under the hills by a gravel subsoil into a climax with Tenninalia myriocarj~6 
ruling (p. 28) and lnodified in the hills by the slope of the ground, and again 
by exposure and altitude, and ~roducing where the ground faces uorfll, 
the  peculiar Shinglteng forest (p. 29) and on the steepest slopes the Bamboo 
belts (p. 30). I n  the hills where the river has a permanent bank, the forest 
exhibits a modification, due to the wall it,g lilnit forn~s, which is lilrewi~e ta 
climax (p. 35) : but in the plains the want of a permanence in the banks, 
Causes t,llc forest to exist in t,he condition of n pre-climax, where cli~nbers 
~ r c n f l y  prcvt~il (p. 20). Vegetst,ion in the condition of Aercs exists OII l h e  
 andb banks and t hr: clearinrrs, which arc in ljrocess of r6-riff orcattltiou 
(PI) 33 and 39). 

tl 
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A peculiar climax vegetation is that which occupies the river-beds and baa 
permanence there (p. 36). 

9. The tallest tree measured was found to be 174 it. high (p. 257). 
10. The tallest trees of the level climax forest are commonly small-leaved 

and wind-distributed. Under them are larger-leaved trees, which are animal- 
distributed. A sufficiently thick canopy of foliage from these causes 
a " light-diffusion space " (p. 20), under which vegetation depending on 
light recommences, clothing the soil more or less. The leaves of thie 
diffused ground-shade vegetation are typically small and the distribution is by 
animals (p. 23). But where the forest is broken and the vertical light, but not 
the wind, is let in, particularly large-leaved plants find a place (p. 24). 

11. Sloping ground by causing the larger trees to stand unevenly, and pro- 
bably acting through uneven drainage J so ,  is apt to let so much more light 
enter under the canopy, that  the groiind vegetation is able to approach the 
lower limits of the canopy and to  render the light-diffusion space less distinct 
or insignificant. Thus the hill-forests differ from the plains-forests. 

12. In  phytogeography, a clear understanding of the conditions where- 
under each species exists whether an unit in a climax or a member of a sere, 
is liltely to be demanded in order that the species natural to one area may be 
coinpared with the species natural to  another, and the species permitted in an 
area with the species permitted in another (p. 11) ; but the condition of the 
science is a t  present such that this is not possible, and the only satisfactory 
basis lor comparison is to take all the naturally occurring species of an area 
toget her. 

13. Discarding none of the Spermatophyta of Abor-land which occur 
tnily wild, their dispersal through the world is given in the  table^ on pp. 74- 
241. 

14. I n  a diagram on p. 143 the gradual disappearance of the species wefit- 
wards, eastwards, south-eastwards, and south-westwards is given statisti- 
cally. The species obtain a distribution-value in the table on pp. 74-141. 
The way in which the value have been arrived a t  is detailed on p. 150. 

i5. It is found that the gpecies of Abor-land become gradually fewer in 8 

meetward direction (towards dry hillfi) along the Himalaya (p. 144) ; that the 
change eastwards is much more abrupt (p. 146) and the suggestion ie made 
(p. 145) that this ia due to the wearing out of the south-wefit monsoon air- 
current. South-eastwards and south-westwards, there arc marked irregulari- 
tiea ; for instance, the Malay Peninsula is a wet trough (p. 147)  ~ ~ e ~ o l l ~  
nllieh in Java and towards Australia, plnnts occurring in Abor-land, l]lo%h 
exchided from the Singapore end of the Peninrrula, reappear ; and ngai1l therc 
is a broken distribution south-weatwards not merely on the mud of the B ~ w ~ ~  
plain but across the north of the Deconn, solno Abor plnnts rmppcaring in 
a disconnected manner in Malaharia. Attention is called to these and other 
breaks in the distribution (pp. 152-159). 
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16. Taking the genera of the Abor-lad snermatophyta and working out 
their dispersal (table 13, p. 166), it is easily seen t h r ~ t  many confined to the 
eastern part of the Old World, are strongly developed in Malaysia and s few 
are strongly developed in China. There is a pres~unption that none of these 
confined to the eastern part of the Old World, had their genesis elsewhere 
than in Asia or Malaysia or near thereto. The genera strongly developed iu 
Malaysia comprise many epiphytes (p. 172) and are as a whole hydro- 
megathermic or belonging to tropical rain-forest. The genera stronglv 
developed in China are shrubby and obviously not hydro-megathermio 
(p. 173). 

17. There is a list of Abor-land genera which extend from Asia into America 
on p. 187. 

18. There is another list of Abor-land genera which extend in th2 other direc- 
tion, i.e., to Africa (p. 188). Only a few of these fail to  extend to Malaysia 
(p. 191), also ; and some of these genera are hydro-megathermic (p. 190). 

19. For their dispersal to  have taken place, it is necessary to seek for p a ~ t  
land-connections, and not only past land-connections, but continuity of 
suitable climates. The map on p. 165 suggests the routes by which migration 
toolc place. 

20. The floras on the map are represented by numbers. The flora of Abor- 
land is no. 1. Near it is no. 3 representing a sub-tropical rain-forest flora, which 
exists in Assam and North Burma, etc., and of which flora no. 1 is but a part. 
No. 2 is the tropical rain-forest flora (hydro-megathermic) of South India 
and Ceylon. The old suggestion is adopted that in Miocene times a widely 
spread hydro-megathermic flora existed in Asia and the lines on the map 
connecting Malaya with no. 3 and both with no. 2, and no. 2 with Africa are the 
lines along which interchange of species occurred. Flora no. 4 later pressed 
into the Indian area from the west in a drier pexiod, and flora no. 6 pressed in 
from the north in a colder period. Obviously the pressing in of flora no. 6 
is to be connected with the Glacial Period. 

21. The northern element, flora no. 6, is listed on p. 181 ; endemic species 
have evolved in it. 

22. Endemic genera (mostly of quite small size) have evolved in flora no. 2 
v d  are enumerated on p. 176. Their existence may be considered as proof 
that flora no. 2 was in southern India and Ceylon long before the Glacial Ppriod 
let in flora no. 6, which has not evolved genera but only species. 

23. I t  is quite reasonable to think that India has evolved other rain-forest 
genera which are not now endemic but have escaped e ~ s t  or west (p. 191). 

24. The immediately pre-glacial climate of north-western India was possibly 
very like the climate that those parts have now (p. 179), and no rain-forcst 
flora would exist. I t  is extremely probable therefore that a flora as flora 
no. 4 had found entry into India at the latest in the Pliocene. The Glacial 
Period would sorely beeet it (p. 180). 
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25. If glaciers in the Glacial Period descended the Himalaya 4000 ft. below 
their present level, and we assume that plants were driven downwards 4000 ft. 
it is easy to  see how the northern plants that are not endemic species could 
get into the Deccan. The history, however, of the endemic species is llot quite 
so a s i ly  understood. No explanation is attempted, but the suggestion is 
made, that the lenping of barriers should be studied further by an investiga- 
tion of Barren Island (p. 196). 

26. The cold of the Glacial Period must have been somewhat detrimental 
to flora no. 2 ; but obviously it held on although unable to  move southwards. 
Arguing from this, the Malayan flora may be considered as having remained 
stationary likewise through the Glacial Period ; however northern genera have 
reached Malaysia (pp. lbl-186) by unexplained routes, showing the iduence 
of the cold to have extended far South. 

27. The Glacial period must have exerted much influence upon @e pre- 
glacial flora of Abor-land, and may well have driven it ten degrees south- 
wards (p. 195) ; but the conformation of the mountains round the Pacific 
into north-and-south chains made escape and return relatively easy. 

28. The Himalaya on the other hand, which is an  east-and-west chain, is now 
remarkably poor in tropical rain-foreat endemism (pp. 178-179), as if the 
Glacial Period haddestroyed any pre-existent rain-forest flora from the chain. 

29. The generic endemism of flora no. 3 (p. 175) is in degree like flora 
no. 2, i .e . ,  there are a number of quite small genera, from which fact it may be 
argued th* flora no. 3 has been isolated from the great Malaysian rain-forest 
flora for a like period to flora no. 2. 

30. The Glacial Period in driving flora no. 3 south would not thereby, of 
necessity, open a road for flora no. 4 eastwards to China ; and an examination 
of the distr~bntion of the species, which support the climate of the centre of 
the Oangetic plains, shows that such of them as reach China, have reached 
India and China alike from the north and are not specia of tropical genera 
whereas the African species have not been able to push wetwards, though 
Borne of them have got away south-eastwards (p. 199). 

31. As quite an  unsnpported ~uggest~ion, it is pointed out, that an increase 
ot the strength of the cold West Australian sea-current would extend the 
range of dry-climate plants in Java (p. 201). 

32, Malaysia, if firlch has happened, need never have been other than 8 

coll~ction of  island^ ; but if such has not happened it would seem necessary 
to  believe that a largc part of it has a t  one time been consolidated into 
=ontinent : for it is necessary to believe that dry-climateplants have atone 
tinle been ahle to pass through Malaysia, and the climate neceaary for them, 
if nt,t produced by cold sea-currents, must have been produced by the de- 
orease of sea in the region. 

33. I n  the Deccon, climatic changes have produced the r e d t  that the 
Abor-land plant8 which perqist fu r the~ t  along the Himalaya, pemist over the 
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least distance into the Deccan (p. 157), while species whose extension into the  
Deccan is more hrolten,i .e. ,  those that  are not in Chota Nagpur but in Malabaria, 
pass but a short way along the Himalaya. This is explicable easily 
by the intrusion of flora no. 4 across the land-continuity whereby Abor-land 
and Malabaria got their colrlmon flora. It is interesting that  the Abor-land 
with Malabaria plants occupy, on the average, a less area in the xorld than 
the Abor-land with Chota Nagpur plants. 

34. This intrusion of flora no. 4 makes flora no. 2 a flora under contraction, 
and therefore a bad illustration in the support of Dr. Willis' Age and Area 
Hypothesis (p. 197). 

35. There is no need to  assume anv great land changes during the  existence 
of the Spermatophyta ; the biggest change, coming within the discussion being 
the cutting off of Madagascar from Africa ; the second, the cutting of the 
Behring-Straits land-bridge, and the third, unions and sunderings in the 
Malaysian region. 

36. For such genera as exist in Abor-land to have crossed the Behring- 
Straits land-bridge, there is implied, the existence of a warm and moist period 
a t  the bridge, which period must have occurred before the cool and moist period 
that  let the last plants cross, and before the dry period that  let the camel cross. 
It may be assigned to  the Miocene along with the warmth which led to the 
community of the Malaysian South Indian and African rain-forest floras round 
the north of the present Bay of Bengal and Arabian Sea. 

37. Since that  period the divergence has been developing with separation 
a t ,  without doubt, different rates in different places. 

38. On page 69, it is shown that  the two wetter zones of Abor-land 
carry proportionately more species of trees than the others. 

39. But on pp. 161-164 i t  is shown that  the endemic species of 
Abor-land, which are, as one might expect, chiefly in these wetter zones, 
are not trees, but herbs. This is as might be anticipated, for the ground 
vegetation experiences the greatest moisture. They are plants of the valleys. 

40. It is suggested (p. 164) that  in th e depths of the forest, dispersal through 
anything but very small distances is allnost invariable, and that  fertilisation 
is all but invariably from immediately neighbouring flowers, so that  tendencies 
to diverge are encouraged. 

41. The endemic species are drawn into one list on pp. 74-77, and in t h i ~  list 
the endemics are followed by the rcst of the spernlatoyhyta in Series with 
wider and wider lirnits. 

42. The Khasia Hills and thc Sikkim Himalaya share species in c ~ p p r o x i m ~ t ~ -  
ly equal nllmbers wit11 Abor-land (p. 159), but the hills of south-eastern Assam 
faken collectively have more in common with Abor-land than the eastern 
Himalaya from Sikkim through Bhutan to the Aka Hills. 

43. The lower slopes of the Sikkim Himalaya experience in quite a marked 
may the dry season of the plnias of northern India ; and to this may be attri- 
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buted the striking difference between Sikkim and Abor-land, that species 
shared in common, descend lower in Abor-land than in Sikkim (pp. 44 and 65). 

44. The expression " Cupu!iferous boundary line " is used to indicate 
a line marked on the nlap on p. 12 beyond which south-westwards 
Cupulifera: do not pass ; nor do Pinus, Etigelhardtia, etc. 

45. East of this line the mountains are of Pacific type, and west of it of 
Atlantic type (p. 15). The two sides are further in antithesis, markedly so 
in that the hot dry conditions so wide in Africa come up towards the line from the 
west, whereas east of it moderate temperatures approach nearer to the Equa- 
tor than in any other part of the World. Abor-land is against the Cupuli- 
ferous boundary line and rather on the Pacific side of it, therefore it is un-Indian, 
using " Indian " as typical of Hindustan. 

46. There is a diagram on p. 73 showing that woody plants predominate 
over herbaceous in the eastern Himalaya a t  such elevations as were reached 
in Abor-land, but that they lose the predominance a t  greater elevations 
in the Sikkim Himalaya. 

47. There are tables on pp. 71-72 showing the nature of the plants a t  
various altitudes : and on p. 160 their average range. 

48. Lists of Himalayan endemic genera, which are, and of others which 
are by no means, rain-forest genera, will be found on p. 175. 

49. Heavy seasonal rains interrupted by periods of little rain, would 
eeem necessary for the evolution of the River bed flora (p. 36). Are not such 
emonal  changee (p. 202) likely to have accompanied the deposit of the 
Siwalik gravels ? 
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EXPLANATION OF THE PLATES. 

PLATE I. A. The forest near Kobo, on loam. The forest is in the stato of s~ibclimax: 
large climbers such as Thunhcrgia gralzdi$ora, Porana volzd~ilis, apd ~pecies of Bitis, 
are not kept under by a canopy of largcr trees, but t,hrive a t  the expense of the imma- 
ture trees and hamper the growth of the large trees. In  the ccntre of the view ki 
a Sterculin nrcm which by rapid growth and branch-pn~ning has remained free. 

B. The forest near Lokpur from the river bcd showing a Duabanga tree not far from 
succumbing to the creepers on it. It has c a t  off almost all its b r a n c h  in its in- 
ability to maintain bhem alive. 

P L ~ T E  11. A. Tn tlie forest of Terminnlia myriocarpa. The forcat is a t  its climax ; and 
while the climhers T'iti.r, Ipomoea, etc.. mnkc a vigorou~ growth a t  the edge of the pntli, 
they are not able to TOW in this forest into the branches of the canopy. The view 
was taken a t  the time of Icaf-change in Termimlia myriocarp and the foliage is thin. 

B. In  a bamboo belt upon the slope of the Igar valley. Almost nothing grows with 
the Dendrocalamus. 

PLATE 111. A. A part of the foliage-wall a t  the edge d the Sirki stream k d e  by Slro- 
bihnthes macroslegius in full bloom. 

R. The Expedition's road tl~rough secondary jungle ncar Rot,ung. Trees of Aralla 
foliosa stand in the foreground. 

PLATE IV. A. Muss by the Igar atreem, M. puinosa a t  the back and N. ~xcradisaica 
with more arched lc~lvea in the front. 

R. In forest of Vaticn 8?~ingkeng, showing the smooth clean trunk8 and the under- 
growth that resembles so milch thc leafage overl~cad. The forest is a t  its climax 
behind the small opening across which the view was photographed. 

PLATE V. A. In  mixed foreet of Alliwgia, czcelsa., Dalbenrgia, etc., upon the slope of the 
Sorpo vallcy which facea south. The forest is a t  its climax except that the cutting 
of the Expedition's path had increased the vigour of the climbers in the foreground 

I 

B. Forcst of the same nature and condition, cut into by a small new Abor clearing. 
The climber hanging down in thc foreground is Arululimria Mannii. 

PLATE VI. A. Thc harvcst a t  3900 ft. or 1180 m. upon the clearings of Pangi village. 
Abor womon a1.o cutting the rice froln a n~ixturo of rice, Rleu~ilte and C o i ~  

B. Secondary jungle 6-6 years old, and more, upon the wide clearings of Rotung 
vi l la~c  ~ll~owing how the Ahors Ira\-u a t  nitlc ilitervalu i~olatcd trees. The hill on tllc 
left is Nainkam, rising to 7146 ft. or 2147 m: that on tho right is west of Kebnng. 

PLATE VII. A. Tllr way in which Smcharz~m arccndinncewn occurs bctwecn Ponging 
nncl Jar11 by t,llr ~ i d o  of a permanent p ~ t h  a t  tho top of a ridge. 

T I .  Thr wny in which n~iothcr grnRs. Phmgnlilr*, Karkn occtirfi in Abor-land. A 
lnl~lr convoy pawing t l ~ r o l ~ g l ~  oltl clt\arings on the submontane gravels, which Lave 
b(.comc coverctl by tl~ia grl~~9.  
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PLATE VIII. A. The edge of the rather small Behrung chapri,-a sandbank on the way 
t o  re-afforestation, in the e r e  or stage a t  which man's interference by fire is most 
effective. The Behrung c h ~ p r i  is but occasionally fired and the invading trees are 
seen, deciduous t,reee. encroaching upon the grass land. Bombaz n&baricum 
and a, Dalbergia are the chief of them. 

B. The edge of the Krmi chapri which is fired every year. Slrecztlia 1~ren-r ie at t,ha 
spot the chief of the pressing forward trees. The trees of second rank under it are 
not deciduous. 

PLATE IX. A. Looking up the Dihong river from the etockade of Yambung camp through 
a small plantation of Arlocarpus integrifolia, a t  the shingle and boulder banke 
bared in January. 

B. Looking up the Dihang in the gorge under Rotung, showing the rocky bed of 
which fifty feet (vertically) will be covered in the rainy season. On this zone, 
Homonoia, Rhabdia, Arundinella, etc., the plants enumerated on p. 36, lead 
a n  amphibious existence. 

PLATE X. A. A shingle bed in the  river a t  Kobo, bared in January, dotted with trees 
of Homonin riparia,  their  twigs with a permanent lean in  the direction of 
the current. 

B. An uncovered Homonoia showing that  i t  has a trunk in tho shingle. 
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